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RESEARCH FINDINGS

BASIC AND BEHAVIORAL RESEARCH

Peer Influences On Drug Self-Administration: An Econometric Analysis In Socially
Housed Rats. Peitz GW, Strickland JC, Pitts EG, Foley M, Tonidandel S, Smith MA. Behav
Pharmacol. 2013 Apr; 24: 114-123.

Social-learning theories of substance use propose that members of peer groups influence the
drug use of other members by selectively modeling, reinforcing, and punishing either
abstinence-related or drug-related behaviors. The objective of the present study was to
examine the social influences on cocaine self-administration in isolated and socially housed
rats, under conditions where the socially housed rats were tested simultaneously with their
partner in the same chamber. To this end, male rats were obtained at weaning and housed in
isolated or pair-housed conditions for 6 weeks. Rats were then implanted with intravenous
catheters and cocaine self-administration was examined in custom-built operant conditioning
chambers that allowed two rats to be tested simultaneously. For some socially housed subjects,
both rats had simultaneous access to cocaine; for others, only one rat of the pair had access to
cocaine. An econometric analysis was applied to the data, and the reinforcing strength of
cocaine was measured by examining consumption (i.e. quantity demanded) and elasticity of
demand as a function of price, which was manipulated by varying the dose and ratio
requirements on a fixed ratio schedule of reinforcement. Cocaine consumption decreased as a
function of price in all groups. Elasticity of demand did not vary across groups, but
consumption was significantly lower in socially housed rats paired with a rat without access to
cocaine. These data suggest that the presence of an abstaining peer decreases the reinforcing
strength of cocaine, thus supporting the development of social interventions in drug abuse
prevention and treatment programs.

Concurrent Choice For Social Interaction and Amphetamine Using Conditioned Place
Preference In Rats: Effects Of Age and Housing Condition. Yates JR, Beckmann JS,
Meyer AC, Bardo MT. Drug Alcohol Depend. 2013 May 1; 129: 240-246.

Social interaction can serve as a natural reward that attenuates drug reward in rats; however, it
is unknown if age or housing conditions alter the choice between social interaction and drug.
Individually- and pair-housed adolescent and adult male rats were tested using conditioned
place preference (CPP) in separate experiments in which: (1) social interaction was
conditioned against no social interaction; (2) amphetamine (AMPH; 1 mg/kg, s.c.) was
conditioned against saline; or (3) social interaction was conditioned against AMPH. Social
interaction CPP was obtained only in individually-housed adolescents, whereas AMPH CPP
was obtained in both individually-housed adolescents and adults; however, the effect of
AMPH was not statistically significant in pair-housed adults. When allowed to choose
concurrently between compartments paired with either social interaction or AMPH,
individually-housed adolescents preferred the compartment paired with social interaction,
whereas pair-housed adolescents preferred the compartment paired with AMPH. Regardless of
housing condition, adults showed a similar preference for the compartments paired with either
social interaction or AMPH. Although some caution is needed in interpreting cross-experiment
comparisons, the overall results suggest that individually-housed adolescents were most
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sensitive to the rewarding effect of social interaction, and this hypersensitivity to social reward
effectively competed with AMPH reward.

Pair Housing Differentially Affects Motivation To Self-Administer Cocaine In Male and
Female Rats. Westenbroek C, Perry AN, Becker JB. Behav Brain Res. 2013 May 30; 252C:
68-71. Female rats exhibit greater intake and motivation to self-administer cocaine. In females
but not males, isolation by itself is a stressor, which could lead to increased drug intake.
Therefore, the authors hypothesized that social housing would buffer against stress and reduce
the motivation to self-administer cocaine primarily in females. Male and female Sprague-
Dawley rats were housed individually or in same-sex pairs. The individually housed rats and
one of each pair were allowed to self-administer (SA) a low dose of cocaine (0.2mg/kg/inf) on
a fixed ratio (FR1) schedule for one week. Motivation for cocaine SA was measured for an
additional 2 weeks on a progressive ratio schedule. Isolated females had greater cocaine-intake
on the FR1 schedule and greater motivation to take cocaine than males. Pair-housing in
females, but not males, attenuated the motivation to take cocaine. Isolated females, but not
males, showed escalation of their motivation to take cocaine, which was attenuated by pair
housing of females. Concluding, the motivation to take cocaine escalates in females but not
males, and pair-housing of females attenuates this escalation.

On the Persistence Of Cocaine-Induced Place Preferences and Aversions In Rats. Su, ZI,
Santoostaroam A, Wenzel J, Ettenberg A. Psychopharmacology (Berl). 2013 Apr 9; Epub.
Rats develop preferences for places associated with the immediate rewarding effects of
cocaine and aversions for places paired with the drug’s delayed negative effects. The
motivation to seek cocaine should therefore depend upon the relative magnitude of these two
opposing effects of the drug. The current study tested this notion by assessing the relative
persistence of the positive and negative associations formed between environmental cues and
the immediate or delayed effects of cocaine. Rats were administered 1.0 mg/kg intravenous
cocaine and placed into a distinctive environment either immediately or 15-min after injection,
alternating daily with pairings of a second environment with saline. After four drug-place and
four saline-place pairings, rats were returned to their home cages for 1, 7, or 21 days after
which a 15-min place preference test was conducted. In a second experiment, the effectiveness
of a single reconditioning session (one drug-place and one saline-place pairing) to reactivate
learned cocaine-place associations was assessed after 1 or 3 weeks of drug abstinence. Places
associated with the immediate effects of cocaine were preferred (CPP), while places associated
with the delayed effects of cocaine were avoided (CPA). The persistence of these effects
differed with CPP remaining viable at 3 weeks of withdrawal, while CPA was no longer
present after 1 week. Reconditioning with an additional cocaine-place pairing failed to
reinstate the CPA. Cue-induced “relapse” of cocaine-seeking behavior may be fueled in part
by an increased persistence of positive relative to negative associations with drug-paired
stimuli.




Intravenous Prenatal Nicotine Exposure Increases Orexin Expression In the L ateral
Hypothalamus and Orexin Innervation of the Ventral Tegmental Area In Adult Male
Rats. Morgan AJ, Harrod SB, Lacy RT, Stanley EM, Fadel JR. Drug Alcohol Depend. 2013
May 7; Epub.

Prenatal tobacco smoke exposure is associated with alterations in motivated behavior in
offspring, such as increased consumption of highly palatable foods and abused drugs. Animal
models show that gestational nicotine (GN) exposure mediates changes in responding for
sucrose and drug reward. A novel, intermittent low-dose intravenous (IV) exposure model was
used to administer nicotine (0.05 mg/kg/injection) or saline 3 x /day to rats on gestational days
8-21. Two experiments investigated the effect of IV GN on (1) the habituation of spontaneous
locomotor activity and on (2) sucrose reinforced responding in offspring. For the operant
experiments, animals acquired fixed-ratio (FR-3) responding for sucrose, 26% (w/v), and were
tested on varying concentrations (0, 3, 10, 30, and 56%; Latin-square) according to a FR-3,
and then a progressive-ratio (PR) schedule. Male and female adult offspring were used. IV GN
did not alter birth or growth weight, or the number of pups born. No between-group
differences in habituation to spontaneous locomotor activity were observed. FR testing
produced an inverted U-shaped response curve, and rats showed peak responding for 10%
sucrose reinforcement. Neither gestation nor sex affected responding, suggesting equivalent
sensitivity to varying sucrose concentrations. PR testing revealed that GN rats showed greater
motivation for sucrose reinforcement relative to controls. A low-dose, IV GN exposure model
resulted in increased motivation to respond for sucrose reinforcement in adult offspring. This
suggests that using a low number of cigarettes throughout pregnancy will result in increased
motivation for highly palatable foods in adult, and perhaps, adolescent offspring.

Effect Of Wheel-Running During Abstinence On Subsequent Nicotine-Seeking In Rats.
Sanchez V, Moore CF, Brunzell DH, Lynch WJ. Psychopharmacology (Berl). 2013 Jun; 227:
403-411.

Exercise appears to be a promising non-pharmacological treatment for nicotine addiction that
may be useful for the vulnerable adolescent population. The aim of this study is to determine if
wheel-running, an animal model of aerobic exercise, during an abstinence period would
decrease subsequent nicotine-seeking in rats that had extended access to nicotine self-
administration during adolescence. Male adolescent rats (n=55) were trained to self-administer
saline or nicotine infusions (5 or 10 pg/kg) under a fixed ratio 1 schedule with a maximum of
20 infusions/day beginning on postnatal day 30. After 5 days, access was extended to 23 h/day
with unlimited infusions for a total of 10 days. After the last self-administration session, rats
were moved to polycarbonate cages for a 10-day abstinence period where they either had
access to a locked or unlocked running wheel for 2 h/day. Nicotine-seeking was examined
following the 10th day of abstinence under a within-session extinction/cue-induced
reinstatement paradigm. Intake was higher at the 10 pg/kg dose as compared to the 5 pg/kg
dose; however, intake did not differ within doses prior to wheel assignment. Compared to
saline controls, rats that self-administered nicotine at either dose showed a significant increase
in drug-seeking during extinction, and consistent with our hypothesis, exercise during
abstinence attenuated this effect. Nicotine led to modest but significant levels of cue-induced
reinstatement; however, in this adolescent-onset model, levels were variable and not affected
by exercise. The authors conclude that exercise may effectively reduce relapse vulnerability
for adolescent-onset nicotine addiction.




Early Social Experience Is Critical For the Development Of Cognitive Control and
Dopamine Modulation Of Prefrontal Cortex Function. Baarendse PJ, Counotte DS,
O'Donnell P, Vanderschuren LJ. Neuropsychopharmacology. 2013 Jul; 38: 1485-1494.
Social experiences during youth are thought to be critical for proper social and cognitive
development. Conversely, social insults during development can cause long-lasting behavioral
impairments and increase the vulnerability for psychopathology later in life. To investigate the
importance of social experience during the juvenile and early adolescent stage for the
development of cognitive control capacities, rats were socially isolated from postnatal day 21
to 42 followed by re-socialization until they reached adulthood. Subsequently, two behavioral
dimensions of impulsivity (impulsive action in the five-choice serial reaction time task (5-
CSRTT) and impulsive choice in the delayed reward task) and decision making (in the rat
gambling task) were assessed. In a separate group of animals, long-lasting cellular and
synaptic changes in adult medial prefrontal cortex (PFC) pyramidal neurons were determined
following social isolation. Juvenile and early adolescent social isolation resulted in
impairments in impulsive action and decision making under novel or challenging
circumstances. Moreover, socially isolated rats had a reduced response to enhancement of
dopaminergic neurotransmission (using amphetamine or GBR12909) in the 5-CSRTT under
challenging conditions. Impulsive choice was not affected by social isolation. These
behavioral deficits were accompanied by a loss of sensitivity to dopamine of pyramidal
neurons in the medial PFC. These data show long-lasting deleterious effects of early social
isolation on cognitive control and its neural substrates. Alterations in prefrontal cognitive
control mechanisms may contribute to the enhanced risk for psychiatric disorders induced by
aberrations in the early social environment.

Paradoxical Tolerance To Cocaine After Initial Supersensitivity In Drug-Use-Prone
Animals. Ferris MJ, Calipari ES, Melchior JR, Roberts DC, Espafia RA, Jones SR. Eur J
Neurosci. 2013 Jun 3; Epub.

There is great interest in outlining biological factors and behavioral characteristics that either
predispose or predict vulnerability to substance use disorders. Response to an inescapable
novel environment has been shown to predict a "drug-use-prone™ phenotype that is defined by
rapid acquisition of cocaine self-administration. Here, the authors showed that response to
novelty can also predict the neurochemical and behavioral effects of acute and repeated
cocaine in rats. They used cocaine self-administration under a fixed-ratio 1 schedule followed
by fast-scan cyclic voltammetry in brain slices to measure subsecond dopamine (DA) release
and uptake parameters in drug-use-prone and -resistant phenotypes. Despite no significant
differences in stimulated release and uptake, animals with high responses to a novel
environment had DA transporters that were more sensitive to cocaine-induced uptake
inhibition, which corresponded to greater locomotor activating effects of cocaine. These
animals also acquired cocaine self-administration more rapidly and, after 5 days of extended
access cocaine self-administration, high-responding animals showed robust tolerance to DA
uptake inhibition by cocaine. The effects of cocaine remained unchanged in animals with low
novelty responses. Similarly, the rate of acquisition was negatively correlated with DA uptake
inhibition by cocaine after self-administration. Thus, the authors showed that tolerance to the
cocaine-induced inhibition of DA uptake coexists with a behavioral phenotype that is defined
by increased preoccupation with cocaine as measured by rapid acquisition and early high
intake.




Double Dissociation Between the Anterior Cingulate Cortex and Nucleus Accumbens
Core In Encoding The Context Versus the Content Of Pavlovian Cocaine Cue Extinction.
Torregrossa MM, Gordon J, Taylor JR. J Neurosci. 2013 May 8; 33(19): 8370-8377.

One strategy proposed to treat addictive disorders is to extinguish the association between
environmental stimuli (cues) and actions associated with drug use to reduce relapse. The
context specificity of extinction learning, however, impairs the ability of addicts to generalize
extinction training to the drug-taking context. The authors previously reported that the NMDA
receptor partial agonist d-cycloserine administered after pavlovian extinction of cocaine cues
in the nucleus accumbens core (NAc) reduced cue-induced renewal. Nevertheless, it was
unclear whether this was due to disrupted contextual encoding of extinction or enhanced
extinction consolidation. Thus, they examined the effect of the NMDA receptor antagonist d-
AP5 on context encoding versus cue extinction learning. They also determined the role of the
anterior cingulate cortex (ACC) in encoding the cue extinction memory or the context, due to
its projections to NAc, and hypothesized the role in conflict monitoring and contextual
modulation of decision making. Using rats, the authors observed that NMDA receptor
antagonism in the NAc did not alter context encoding but did interfere with acquisition of the
cue extinction memory, i.e., learning, conversely inactivation of the ACC reduced the
contextual encoding of extinction but did not interfere with the acquisition or expression of
extinction. The observed effects were not present in the absence of cue extinction training.
Additionally, the contextual memory did not appear to be consolidated in the ACC as neither
postsession inactivation nor protein synthesis inhibition impaired context-appropriate
responding. These results have implications for overcoming the context specificity of
extinction to treat psychiatric disorders including addiction.

Repeated In Vivo Exposure Of Cocaine Induces Long-Lasting Synaptic Plasticity In
Hypocretin/Orexin-Producing Neurons In the Lateral Hypothalamus In Mice. Rao Y,
Mineur YS, Gan G, Wang AH, Liu ZW, Wu X, Suyama S, de Lecea L, Horvath TL, Picciotto
MR, Gao XB. J Physiol. 2013 Apr 1; 591(Pt 7):1951-1966.

Hypocretin (orexin), a neuropeptide synthesized exclusively in the perifornical/lateral
hypothalamus, is critical for drug seeking and relapse, but it is not clear how the circuitry
centred on hypocretin-producing neurons (hypocretin neurons) is modified by drugs of abuse
and how changes in this circuit might alter behaviours related to drug addiction. In this study,
the authors show that repeated, but not single, in vivo cocaine administration leads to a long-
lasting, experience-dependent potentiation of glutamatergic synapses on hypocretin neurons in
mice following a cocaine-conditioned place preference (CPP) protocol. The synaptic
potentiation occurs postsynaptically and probably involves up-regulation of AMPA-type
glutamate receptors on hypocretin neurons. Phosphorylation of cAMP response element-
binding protein (CREB) is also significantly increased in hypocretin neurons in cocaine-treated
animals, suggesting that CREB-mediated pathways may contribute to synaptic potentiation in
these cells. Furthermore, the potentiation of synaptic efficacy in hypocretin neurons persists
during cocaine withdrawal, but reverses to baseline levels after prolonged abstinence. Finally,
the induction of long-term potentiation (LTP) triggered by a high-frequency stimulation is
facilitated in hypocretin neurons in cocaine-treated mice, suggesting that long-lasting changes
in synapses onto hypocretin neurons would probably be further potentiated by other stimuli
(such as concurrent environmental cues) paired with the drug. In summary, the authors show
here that hypocretin neurons undergo experience-dependent synaptic potentiation that is
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distinct from that reported in other reward systems, such as the ventral tegmental area,
following exposure to cocaine. These findings support the idea that the hypocretin system is
important for behavioural changes associated with cocaine administration in animals and
humans.

Synthesis and Structure-Activity Relationship Studies of O-Biphenyl-3-yl Carbamates as
Peripherally Restricted Fatty Acid Amide Hydrolase Inhibitors. Moreno-Sanz G, Duranti
A, Melzig L, Fiorelli C, Ruda GF, Colombano G, Mestichelli P, Sanchini S, Tontini A, Mor
M, Bandiera T, Scarpelli R, Tarzia G, Piomelli D. J Med Chem. 2013 Jul 3; epub.

The peripherally restricted fatty acid amide hydrolase (FAAH) inhibitor URB937 (3,
cyclohexylcarbamic acid 3'-carbamoyl-6-hydroxybiphenyl-3-yl ester) is extruded from the
brain and spinal cord by the Abcg2 efflux transporter. Despite its inability to enter the central
nervous system (CNS), 3 exerts profound antinociceptive effects in mice and rats, which result
from the inhibition of FAAH in peripheral tissues and the consequent enhancement of
anandamide signaling at CB; cannabinoid receptors localized on sensory nerve endings. In the
present study, the authors examined the structure-activity relationships (SAR) for the biphenyl
region of compound 3, focusing on the carbamoyl and hydroxyl groups in the distal and
proximal phenyl rings. Their SAR studies generated a new series of peripherally restricted
FAAH inhibitors and identified compound 35 (cyclohexylcarbamic acid 3'-carbamoyl-5-
hydroxybiphenyl-3-yl ester) as the most potent brain-impermeant FAAH inhibitor disclosed to
date.

In Vivo Characterization Of the Highly Selective Monoacylalycerol Lipase Inhibitor
KML29: Antinociceptive Activity Without Cannabimimetic Side Effects. Ignatowska-
Jankowska BM, Ghosh S, Crowe MS, Kinsey SG, Niphakis MJ, Abdullah RA, Tao Q, O’Neal
ST, Walentiny DM, Wiley JL, Cravatt BF, Lichtman AH. Br J Pharmacol. 2013 Jul 12; Epub.
Since monoacylglycerol lipase (MAGL) has been firmly established as the predominant
catabolic enzyme of the endocannabinoid 2-arachidonoylglycerol (2-AG), a great need has
emerged for the development of highly selective MAGL inhibitors. Here, the authors tested the
in vivo effects of one such compound, KML29. In the present study, the authors tested
KML29 in murine inflammatory (i.e. carrageenan) and sciatic nerve injury pain models, as
well as the diclofenac-induced gastric hemorrhage model. KML29 was also evaluated for
cannabimimetic effects, including measurements of locomotor activity, body temperature,
catalepsy, and cannabinoid interoceptive effects in the drug discrimination paradigm. KML29
attenuated carrageenan-induced paw edema and completely reversed carrageenan-induced
mechanical allodynia. These effects underwent tolerance after repeated administration of high-
dose KML29, which were accompanied by CB1 receptor desensitization. Acute or repeated
KML29 administration increased 2-AG levels and concomitantly reduced arachidonic acid
levels, but without elevating anandamide (AEA) levels in the whole brain. Furthermore,
KML29 partially reversed allodynia in the sciatic nerve injury model and completely
prevented diclofenac-induced gastric hemorrhages. CB1 and CB2 receptors played differential
roles in these pharmacological effects of KML29. In contrast, KML29 did not elicit
cannabimimetic effects, including catalepsy, hypothermia, and hypomotility. Although
KML29 did not substitute for THC in C57BL/6J mice, it fully and dose-dependantly
substituted for AEA in FAAH(/fa) mice, consistent with previous work showing that dual
FAAH and MAGL inhibition produces THC-like subjective effects. These results indicate that
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KML29, a highly selective MAGL inhibitor, reduces inflammatory and neuropathic
nociceptive behavior without occurrence of cannabimimetic side effects.

Biological Active Analogues Of the Opioid Peptide Biphalin: Mixed o/f(3)-Peptides.
Mollica A, Pinnen F, Costante R, Locatelli M, Stefanucci A, Pieretti S, Davis P, Lai J, Rankin
D, Porreca F, Hruby VJ. J Med Chem. 2013 Apr 25; 56(8): 3419-3423.

Natural residues of the dimeric opioid peptide Biphalin were replaced by the corresponding
homo-p(3) amino acids. The derivative 1 containing hp(3) Phe in place of Phe showed good p-
and &-receptor affinities (Ki(6) = 0.72 nM; Ki(p) = 1.1 nM) and antinociceptive activity in
vivo together with an increased enzymatic stability in human plasma.

Antinociceptive Effects Of Two Deltorphins Analogs In the Tail-lmmersion Test In Rats.
Kotlinska JH, Gibula-Bruzda E, Witkowska E, Chung NN, Schiller PW, lzdebski J. Peptides.
2013 Jan; 39: 103-110.

The antinociceptive effects of analogs of deltorphins: cyclo(Nd,No-carbonyl-D-Orn2,
Orn4)deltorphin (DEL-6) and deltorphin Il N-(ureidoethyl)amide (DK-4) after
intracerebroventricular (i.c.v.) administration were investigated in the tail-immersion test in
rats. Morphine, the most commonly used p-opioid receptors (MOR) agonist, was employed as
a reference compound. The contribution of the MOR, 6-(DOR) and k-opioid receptors (KOR)
in antinociceptive effects of the deltorphins analogs was studies using selective antagonists of
these receptors. The results indicated that DK-4 (5, 10 and 20 nmol) and DEL-6 (5, 10 and 20
nmol) were the most effective in alleviating thermal pain at the dose of 20 nmol. The
antinociceptive potency of DEL-6 at the dose of 20 nmol was approximately equal but DK-4 at
the dose of 20 nmol was less effective than morphine at the dose of 13 nmol. DOR antagonist -
naltrindole (NTI, 5 nmol) very strongly and, to the lower extent MOR antagonist - -
funaltrexamine (B-FNA, 5 nmol), inhibited antinociceptive effect of DK-4 (20 nmol). In turn,
B-FNA was more potent than NTI in inhibition of the antinociceptive effects of DEL-6. Co-
administration of DEL-6 and morphine at doses of 5 nmol, which do not produce measurable
antinociception, generated additive antinociceptive effect. Chronic intraperitoneal (i.p.)
injection of morphine (9 days) displayed a marked analgesic tolerance to the challenge dose of
morphine and a slight cross-tolerance to challenge doses of DEL-6 and DK-4, given i.c.v.
These findings indicate that the new deltorphin analogs recruit DOR and MOR to attenuate the
nociceptive response to acute thermal stimuli.

Involvement Of Dynorphin and Kappa Opioid Receptor In Yohimbine-Induced
Reinstatement Of Heroin Seeking In Rats. Zhou Y, Leri F, Grella SL, Aldrich JV, Kreek
MJ. Synapse. 2013 Jun; 67(6): 358-361.

The behavioral objective of these experiments was to investigate the potential of KOP-r
receptor blockade to reduce heroin seeking when reinstatement was induced by Yoh. Although
the main effects of Yoh on behaviors motivated by drugs of abuse are related to noradrenergic
and HPA axis activation, Yohinduced reinstatement of cocaine and alcohol seeking also has a
considerable serotonergic component (see recent review by Sinha et al., 2011). Nor-BNI (20
mg kg21, i.p.), a systemically active and selective KOP-r antagonist, significantly blocked
Yoh-induced reinstatement. Consistent with the authors’ finding, KOP-r antagonists have been
found to reduce drug seeking induced by a variety of stressors, like foot-shock or forced swim,
but not by drug priming with drugs of abuse (Aldrich et al., 2009; Beardsley et al., 2005). It is
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unlikely that this resulted from a suppression of general activity because the well-established
anxiolytic profile of the compound is based on performance in tests where reductions in
anxiety are indicated by enhanced motor activity (Knoll and Carlezon, 2010). Therefore, these
results suggest that Dyn activation of KOP-r receptors in response to Yoh plays a critical role
in modulating the effects of Yoh stress on reinstatement of heroin seeking. To the authors’
knowledge, this is the first demonstration of KOP-r involvement in heroin seeking behavior.

Designing Bifunctional NOP Receptor-Mu Opioid Receptor Ligands From NOP
Receptor-Selective Scaffolds. Part I. Zaveri NT, Jiang F, Olsen C, Polgar WE, Toll L.
Bioorg Med Chem Lett. 2013 Jun 1; 23(11): 3308-3313.

The nociceptin receptor (NOP) and its endogenous agonist, nociceptin/orphanin FQ (N/OFQ),
members of the opioid receptor and peptide families respectively, modulate the
pharmacological effects of classical opioids, particularly opioid-induced reward and
nociception. The authors hypothesized that compounds containing both NOP and opioid
receptor activity in a single molecule may have useful pharmacological profiles as non-
addicting analgesics or as drug abuse medications. They report here their forays into the
structure-activity relationships for discovering ‘bifunctional' NOP-mu opioid receptor (MOP)
ligands, starting from their NOP-selective scaffolds. This initial SAR suggests pharmacophoric
elements that may be modified to modulate/increase opioid affinity, while maintaining high
affinity for the NOP receptor, to result in potent bifunctional small-molecule NOP/MOP
ligands.

Development of k Opioid Receptor Antagonists. Carroll FI, Carlezon WA Jr. J Med Chem.
2013 Mar 28; 56(6): 2178-2195.

K opioid receptors (KORs) belong to the G-protein-coupled class of receptors (GPCRSs). They
are activated by the endogenous opioid peptide dynorphin (DYN) and expressed at particularly
high levels within brain areas implicated in modulation of motivation, emotion, and cognitive
function. Chronic activation of KORs in animal models has maladaptive effects including
increases in behaviors that reflect depression, the propensity to engage in drug-seeking
behavior, and drug craving. The fact that KOR activation has such a profound influence on
behaviors often triggered by stress has led to interest in selective KOR antagonists as potential
therapeutic agents. This Perspective provides a description of preclinical research conducted in
the development of several different classes of selective KOR antagonists, a summary of the
clinical studies conducted thus far, and recommendations for the type of work needed in the
future to determine if these agents would be useful as pharmacotherapies for neuropsychiatric
illness.

Retrodialysis Of N/OFQ Into the Nucleus Accumbens Shell Blocks Cocaine-Induced
Increases In Extracellular Dopamine and Locomotor Activity. Vazquez-DeRose J, Stauber
G, Khroyan TV, Xie XS, Zaveri NT, Toll L. Eur J Pharmacol. 2013 Jan 15; 699(1-3): 200-206.
Nociceptin (N/OFQ) has been implicated in a variety of neurological disorders, most notably
in reward processes and drug abuse. N/OFQ suppresses extracellular dopamine in the nucleus
accumbens (NAC) after intracerebroventricular injection. This study sought to examine the
effects of retrodialyzed N/OFQ on the cocaine-induced increase in extracellular dopamine
levels in the NAc, as well as locomotor activity, in freely moving rats. 1.0uM, 10uM, and
1mM N/OFQ, in the NAc shell, significantly suppressed the cocaine-induced dopamine

10




increase in the NAc, while N/OFQ alone had no significant effect on dopamine levels. Co-
delivery of the selective NOP receptor antagonist SB612111 ([(-)-cis-1-Methyl-7-[[4-(2,6-
dichlorophenyl)piperidin-1-ylJmethyl]-6,7,8,9-tetrahydro-5H-benzocyclohepten-5-ol] reversed
the N/OFQ suppression of cocaine-induced dopamine in the NAc, suggesting that this is an
NOP receptor-mediated effect. Using a novel system to assess locomotion, the authors
measured various motor activities of the animals with simultaneous microdialysis from the
home cage. Cocaine produced an expected increase in total activity, including horizontal
movement and rearing behavior. Retrodialysis of N/OFQ with cocaine administration affected
all motor activities, initially showing no effect on behavior, but over time inhibiting cocaine-
induced motor behaviors. These results suggest that N/OFQ can act directly in the NAc shell
to block cocaine-induced increases in extracellular dopamine levels. Extracellular dopamine
and locomotor activity can be dissociated within the NAc and may reflect motor output
differences in shell versus core regions of the NAc. These studies confirm the widespread
involvement of NOP receptors in drug addiction and further validate the utility of an NOP
receptor agonist as a medication for treatment of drug addiction

Neoclerodanes As Atypical Opioid Receptor Ligands. Prisinzano TE. J Med Chem. 2013
May 9; 56(9): 3435-3443.

The neoclerodane diterpene salvinorin A is the major active component of the hallucinogenic
mint plant Salvia divinorum Epling and Jativa (Lamiaceae). Since the finding that salvinorin A
exerts its potent psychotropic actions through the activation of opioid receptors, the site of
action of morphine and related analogues, there has been much interest in elucidating the
underlying mechanisms behind its effects. These effects are particularly remarkable because
(1) salvinorin A is the first reported non-nitrogenous opioid receptor agonist and (2) its effects
are not mediated through the previously investigated targets of psychotomimetics. This
Perspective outlines our research program, illustrating a new direction to the development of
tools to further elucidate the biological mechanisms of drug tolerance and dependence. The
information gained from these efforts is expected to facilitate the design of novel agents to
treat pain, drug abuse, and other central nervous system disorders.

Ligand/Kappa-Opioid Receptor Interactions: Insights From the X-Ray Crystal
Structure. Martinez-Mayorga K, Byler KG, Yongye AB, Giulianotti MA, Dooley CT,
Houghten RA. Eur J Med Chem. 2013 May 30; 66C: 114-121.

During the past five years, the three-dimensional structures of 14 different G-protein coupled
receptors (GPCRs) have been resolved by X-ray crystallography. The most recently published
structures, those of the opioid receptors (ORs), are remarkably important in pain modulation,
drug addiction, and mood disorders. These structures, confirmed previously proposed key
interactions conferring potency and antagonistic properties, including the well-known
interaction with Asp138, conserved in all aminergic GPCRs. In addition, crystallization of the
opioid receptors highlighted the potential function of the ECL2 and ICL2 loops. The authors
have previously reported a set of potent and selective kappa opioid receptor peptide agonists,
of which ff(D-nle)r-NH, is among the most potent and selective ones. These peptides were
identified from the deconvolution of a 6,250,000 tetrapeptide combinatorial library. A
derivative of this set is currently the subject of a phase 2 clinical trial in the United States. In
this work, the authors describe comparative molecular modeling studies of kappa-OR peptide
agonists with the co-crystallized antagonist, JDTic, and also report structure-activity
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relationships of 23 tetrapeptides. The overall binding and contact interactions are sound and
interactions known to favor selectivity and potency were observed. Additional modeling
studies will reveal conformational changes that the kappa-OR undergoes upon binding to these
peptide agonists.

Class I HDAC Inhibition Blocks Cocaine-Induced Plasticity By Targeted Changes In
Histone Methylation. Kennedy PJ, Feng J, Robison AJ, Maze I, Badimon A, Mouzon E,
Chaudhury D, Damez-Werno DM, Haggarty SJ, Han MH, Bassel-Duby R, Olson EN, Nestler
EJ. Nat Neurosci. 2013 Apr; 16(4): 434-440.

Induction of histone acetylation in the nucleus accumbens (NAc), a key brain reward region,
promotes cocaine-induced alterations in gene expression. Histone deacetylases (HDACS)
tightly regulate the acetylation of histone tails, but little is known about the functional
specificity of different HDAC isoforms in the development and maintenance of cocaine-
induced plasticity, and previous studies of HDAC inhibitors report conflicting effects on
cocaine-elicited behavioral adaptations. Here the authors demonstrate that specific and
prolonged blockade of HDAC1 in NAc of mice increased global levels of histone acetylation,
but also induced repressive histone methylation and antagonized cocaine-induced changes in
behavior, an effect mediated in part through a chromatin-mediated suppression of GABAA
receptor subunit expression and inhibitory tone on NAc neurons. These findings suggest a new
mechanism by which prolonged and selective HDAC inhibition can alter behavioral and
molecular adaptations to cocaine and inform the development of therapeutics for cocaine
addiction.

Conformational Biosensors Reveal GPCR Signalling From Endosomes. lIrannejad R,
Tomshine JC, Tomshine JR, Chevalier M, Mahoney JP, Steyaert J, Rasmussen SG, Sunahara
RK, EIl-Samad H, Huang B, von Zastrow M. Nature. 2013 Mar 28; 495(7442): 534-538.

A long-held tenet of molecular pharmacology is that canonical signal transduction mediated by
G-protein-coupled receptor (GPCR) coupling to heterotrimeric G proteins is confined to the
plasma membrane. Evidence supporting this traditional view is based on analytical methods
that provide limited or no subcellular resolution. It has been subsequently proposed that
signalling by internalized GPCRs is restricted to G-protein-independent mechanisms such as
scaffolding by arrestins, or GPCR activation elicits a discrete form of persistent G protein
signalling, or that internalized GPCRs can indeed contribute to the acute G-protein-mediated
response. Evidence supporting these various latter hypotheses is indirect or subject to
alternative interpretation, and it remains unknown if endosome-localized GPCRs are even
present in an active form. Here the authors describe the application of conformation-specific
single-domain antibodies (nanobodies) to directly probe activation of the f2-adrenoceptor, a
prototypical GPCR, and its cognate G protein, Gs (ref. 12), in living mammalian cells. They
show that the adrenergic agonist isoprenaline promotes receptor and G protein activation in the
plasma membrane as expected, but also in the early endosome membrane, and that internalized
receptors contribute to the overall cellular cyclic AMP response within several minutes after
agonist application. These findings provide direct support for the hypothesis that canonical
GPCR signalling occurs from endosomes as well as the plasma membrane, and suggest a
versatile strategy for probing dynamic conformational change in vivo.
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SMARCAS3, A Chromatin-Remodeling Factor, Is Required For P11-Dependent
Antidepressant Action. Oh YS, Gao P, Lee KW, Ceglia I, Seo JS, Zhang X, Ahn JH, Chait
BT, Patel DJ, Kim Y, Greengard P. Cell. 2013 Feb 14; 152(4): 831-843.

pl1, through unknown mechanisms, is required for behavioral and cellular responses to
selective serotonin reuptake inhibitors (SSRIs). The authors show that SMARCAZ3, a
chromatin-remodeling factor, is a target for the pl1/annexin A2 heterotetrameric complex.
Determination of the crystal structure indicates that SMARCAS peptide binds to a
hydrophobic pocket in the heterotetramer. Formation of this complex increases the DNA-
binding affinity of SMARCAS3 and its localization to the nuclear matrix fraction. In the dentate
gyrus, both p11 and SMARCA3 are highly enriched in hilar mossy cells and basket cells. The
SSRI fluoxetine induces expression of p11 in both cell types and increases the amount of the
ternary complex of p11/annexin A2/SMARCAS3. SSRI-induced neurogenesis and behavioral
responses are abolished by constitutive knockout of SMARCAS. These studies indicate a
central role for a chromatin-remodeling factor in the SSRI/p11 signaling pathway and suggest
an approach to the development of improved antidepressant therapies.

The Neuron-Specific Chromatin Regulatory Subunit BAF53b Is Necessary For Synaptic
Plasticity and Memory. Vogel-Ciernia A, Matheos DP, Barrett RM, Kramar EA, Azzawi S,
Chen Y, Magnan CN, Zeller M, Sylvain A, Haettig J, Jia Y, Tran A, Dang R, Post RJ,
Chabrier M, Babayan AH, Wu JI, Crabtree GR, Baldi P, Baram TZ, Lynch G, Wood MA. Nat
Neurosci. 2013 May; 16(5): 552-561.

Recent exome sequencing studies have implicated polymorphic Brgl-associated factor (BAF)
complexes (mammalian SWI/SNF chromatin remodeling complexes) in several human
intellectual disabilities and cognitive disorders. However, it is currently unknown how
mutations in BAF complexes result in impaired cognitive function. Postmitotic neurons
express a neuron-specific assembly, nBAF, characterized by the neuron-specific subunit
BAF53b. Mice harboring selective genetic manipulations of BAF53b have severe defects in
long-term memory and long-lasting forms of hippocampal synaptic plasticity. The authors
rescued memory impairments in BAF53b mutant mice by reintroducing BAF53b in the adult
hippocampus, which suggests a role for BAF53b beyond neuronal development. The defects in
BAF53b mutant mice appeared to derive from alterations in gene expression that produce
abnormal postsynaptic components, such as spine structure and function, and ultimately lead
to deficits in synaptic plasticity. These results provide new insight into the role of dominant
mutations in subunits of BAF complexes in human intellectual and cognitive disorders.

HDACS3 Is A Negative Regulator Of Cocaine-Context-Associated Memory Formation.
Rogge GA, Singh H, Dang R, Wood MA.. J Neurosci. 2013 Apr 10; 33(15): 6623-6632.
Cocaine-induced neuroplasticity mediated by histone acetylating and deacetylating enzymes
may contribute to addiction-like behaviors. For example, overexpression of histone
deacetylases (HDACs) 4 or 5 in the nucleus accumbens suppresses cocaine-induced
conditioned place preference (CPP) acquisition in mice. HDAC4 and HDACS are known to
interact with HDACS3, but the role of HDACS3 in cocaine-induced behaviors has never been
examined. In this study, the authors address the hypothesis that HDACS is a negative regulator
of cocaine-context-associated memory formation in mice. They examined the role of HDAC3
during the conditioning phase of CPP, when the mouse has the opportunity to form an
associative memory between the cocaine-paired context and the subjective effects of cocaine.
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To address this hypothesis, Hdac3(flox/flox) and Hdac3(+/+) mice (generated from a C57BL/6
background) were infused into the nucleus accumbens with adeno-associated virus expressing
Cre recombinase to create focal, homozygous Hdac3 deletions. Hdac3(flox/flox) mice exhibit
significantly enhanced CPP acquisition, which is correlated with increased gene expression
during the consolidation phase of acquisition. Increased gene expression of c-Fos and Nr4az2 is
correlated with decreased HDAC3 occupancy and increased histone H4 lysine 8 acetylation at
their promoters. The results from this study demonstrate that HDAC3 negatively regulates
cocaine-induced CPP acquisition.

Injectable, Cellular-Scale Optoelectronics With Applications For Wireless Optogenetics.
Kim TI, McCall JG, Jung YH, Huang X, Siuda ER, Li Y, Song J, Song YM, Pao HA, Kim
RH, Lu C, Lee SD, Song IS, Shin G, Al-Hasani R, Kim S, Tan MP, Huang Y, Omenetto FG,
Rogers JA, Bruchas MR. Science. 2013 Apr 12; 340(6129): 211-216.

Successful integration of advanced semiconductor devices with biological systems will
accelerate basic scientific discoveries and their translation into clinical technologies. In
neuroscience generally, and in optogenetics in particular, the ability to insert light sources,
detectors, sensors, and other components into precise locations of the deep brain yields
versatile and important capabilities. Here, the authors introduce an injectable class of cellular-
scale optoelectronics that offers such features, with examples of unmatched operational modes
in optogenetics, including completely wireless and programmed complex behavioral control
over freely moving animals. The ability of these ultrathin, mechanically compliant,
biocompatible devices to afford minimally invasive operation in the soft tissues of the
mammalian brain foreshadow applications in other organ systems, with potential for broad
utility in biomedical science and engineering.

Exploring Long-Range Genome Interactions Using the Washu Epigenome Browser. Zhou
X, Lowdon RF, Li D, Lawson HA, Madden PA, Costello JF, Wang T. Nat Methods. 2013
May; 10(5): 375-376.

Eukaryotic chromosomes are a highly organized three-dimensional entity folded through a
tightly regulated process with important functions that include bringing distal regulatory
elements into the vicinity of their target gene promoters and arranging the chromosomes into
distinct compartments. Recent technological innovations, including chromosome conformation
capture carbon copy (5C), Hi-C and chromatin interaction analysis by paired-end tag
sequencing (ChIA-PET), have facilitated the discovery of chromosomal organization
principles and folding architectures at unprecedented scales and resolution. Each technology
also comes with corresponding computational tools to process and visualize its specific data
type. However, visualizing and navigating long-range interaction data, as well as integrating
these interactions with other epigenomics data, remains a much-desired capability and a
daunting challenge.

The Evolution Of Lineage-Specific Regulatory Activities In the Human Embryonic
Limb. Cotney J, Leng J, Yin J, Reilly SK, Demare LE, Emera D, Ayoub AE, Rakic P, Noonan
JP. Cell. 2013 Jul 3; 154(1): 185-196.

The evolution of human anatomical features likely involved changes in gene regulation during
development. However, the nature and extent of human-specific developmental regulatory
functions remain unknown. The authors obtained a genome-wide view of cis-regulatory
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evolution in human embryonic tissues by comparing the histone modification H3K27ac, which
provides a quantitative readout of promoter and enhancer activity, during human, rhesus, and
mouse limb development. Based on increased H3K27ac, the authors find that 13% of
promoters and 11% of enhancers have gained activity on the human lineage since the human-
rhesus divergence. These gains largely arose by modification of ancestral regulatory activities
in the limb or potential co-option from other tissues and are likely to have heterogeneous
genetic causes. Most enhancers that exhibit gain of activity in humans originated in mammals.
Gains at promoters and enhancers in the human limb are associated with increased gene
expression, suggesting they include molecular drivers of human morphological evolution.

Multigenerational Effects Of Adolescent Morphine Exposure On Dopamine D2 Receptor
Function. Byrnes JJ, Johnson NL, Carini LM, Byrnes EM. Psychopharmacology (Berl). 2013
May; 227(2): 263-272.

The use and misuse of prescription opiates in adolescent populations, and in particular,
adolescent female populations, has increased dramatically in the past two decades. Given the
significant role that opioids play in neuroendocrine function, exposure to opiates during this
critical developmental period could have significant consequences for the female, as well as
her offspring. In the current set of studies, the authors utilized the female rat to model the
transgenerational impact of adolescent opiate exposure. They examined locomotor
sensitization in response to the dopamine D2/D3 receptor agonist quinpirole in the adult male
progeny (F1 and F2 generations) of females exposed to morphine during adolescence. All
females were drug-free for at least 3 weeks prior to conception, eliminating the possibility of
direct fetal exposure to morphine. Both F1 and F2 progeny of morphine-exposed females
demonstrated attenuated locomotor sensitization following repeated quinpirole administration.
These behavioral effects were coupled with increased quinpirole-induced corticosterone
secretion and upregulated kappa opioid receptor and dopamine D2 receptor (D2R) gene
expression within the nucleus accumbens. These results suggest significant modifications in
response to repeated D2R activation in the progeny of females exposed to opiates during
adolescence. Given the significant role that the D2R plays in psychopathology, adolescent
opiate exposure could shift the vulnerability of future offspring to psychological disorders,
including addiction. Moreover, that effects are also observed in the F2 generation suggests that
adolescent opiate exposure can trigger transgenerational epigenetic modifications impacting
systems critical for motivated behavior.

An Intronic Variant in OPRD1 Predicts Treatment Outcome for Opioid Dependence in
African-Americans. Crist RC, Clarke TK, Ang A, Ambrose-Lanci LM, Lohoff FW, Saxon
AJ, Ling W, Hillhouse MP, Bruce RD, Woody G, Berrettini WH. Neuropsychopharmacology.
2013 Apr 23. [Epub ahead of print].

Although buprenorphine and methadone are both effective treatments for opioid dependence,
their efficacy can vary significantly among patients. Genetic differences may explain some of
the variability in treatment outcome. Understanding the interactions between genetic
background and pharmacotherapy may result in more informed treatment decisions. This study
is a pharmacogenetic analysis of the effects of genetic variants in OPRDL1, the gene encoding
the d-opioid receptor, on the prevalence of opioid-positive urine tests in African-Americans
(n=77) or European-Americans (n=566) undergoing treatment for opioid dependence. Patients
were randomly assigned to treatment with either methadone or buprenorphine/naloxone
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(Suboxone) over a 24-week open-label clinical trial, in which illicit opioid use was measured
by weekly urinalysis. In African-Americans, the intronic SNP rs678849 predicted treatment
outcome for both medications. Methadone patients with the CC genotype were less likely to
have opioid-positive urine tests than those in the combined CT and TT genotypes group
(relative risk (RR)=0.52, 95% confidence interval (C1)=0.44-0.60, p=0.001). In the
buprenorphine treatment group, however, individuals with the CC genotype were more likely
to have positive opioid drug screens than individuals in the combined CT and TT genotypes
group (RR=2.17, 95% CI=1.95-2.68, p=0.008). These findings indicate that the genotype at
rs678849 predicts African-American patient response to two common treatments for opioid
dependence, suggesting that matching patients to treatment type based on the genotype at this
locus may improve overall treatment efficacy. This observation requires confirmation in an
independent population.

Behavioral and Structural Responses To Chronic Cocaine Require A Feedforward Loop
Involving AFosB and Calcium/Calmodulin-Dependent Protein Kinase 11 In the Nucleus
Accumbens Shell. Robison AJ, Vialou V, Mazei-Robison M, Feng J, Kourrich S, Collins M,
Wee S, Koob G, Turecki G, Neve R, Thomas M, Nestler EJ. J Neurosci. 2013 Mar 6; 33(10):
4295-4307. The transcription factor AFosB and the brain-enriched calcium/calmodulin-
dependent protein kinase Il (CaMKIlIa) are induced in the nucleus accumbens (NAc) by
chronic exposure to cocaine or other psychostimulant drugs of abuse, in which the two
proteins mediate sensitized drug responses. Although AFosB and CaMKIIa both regulate
AMPA glutamate receptor expression and function in NAc, dendritic spine formation on NAc
medium spiny neurons (MSNs), and locomotor sensitization to cocaine, no direct link between
these molecules has to date been explored. Here, the authors demonstrate that AFosB is
phosphorylated by CaMKIIa at the protein-stabilizing Ser27 and that CaMKII is required for
the cocaine-mediated accumulation of AFosB in rat NAc. Conversely, they show that AFosB is
both necessary and sufficient for cocaine induction of CaMKIla gene expression in vivo, an
effect selective for D1-type MSNs in the NAc shell subregion. Furthermore, induction of
dendritic spines on NAc MSNs and increased behavioral responsiveness to cocaine after NAc
overexpression of AFosB are both CaMKII dependent. Importantly, they demonstrate for the
first time induction of AFosB and CaMKII in the NAc of human cocaine addicts, suggesting
possible targets for future therapeutic intervention. These data establish that AFosB and
CaMKII engage in a cell-type- and brain-region-specific positive feedforward loop as a key
mechanism for regulating the reward circuitry of the brain in response to chronic cocaine.

Extrasynaptic Targeting of NMDA Receptors Following D1 Dopamine Receptor
Activation and Cocaine Self-Administration. Ortinski PI, Turner JR, Pierce RC. J Neurosci.
2013 May 29; 33(22): 9451-9461.

The authors previously showed that after repeated exposure to cocaine, D1-like dopamine
receptor (D1DR) stimulation reverses plastic changes of AMPA receptor-mediated signaling
in the nucleus accumbens shell. However, there is little information on the impact of cocaine
self-administration on D1-NMDA receptor interactions in this brain region. Here, using whole-
cell patch-clamp recordings, they assessed whether cocaine self-administration alters the
effects of D1DR stimulation on synaptic and extrasynaptic NMDA receptors (NMDARS). In
slices from cocaine-naive rats, pretreatment with a D1DR agonist decreased synaptic
NMDAR-mediated currents and increased the contribution of extrasynaptic NMDARs. In
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contrast, neither cocaine self-administration alone nor cocaine experience followed by D1DR
stimulation had an effect on synaptic or extrasynaptic NMDAR signaling. Activation of
extrasynaptic NMDARSs relies on the availability of extracellular glutamate, which is regulated
primarily by glutamate transporters. In cocaine-experienced animals, relative to cocaine-naive
rats, administration of a glutamate reuptake blocker, dl-threo-p-benzyloxyaspartic acid,
revealed increased extrasynaptic NMDAR activity and stronger baseline activity of glutamate
uptake transporters. In cocaine-naive rats, the D1DR-mediated increase in extrasynaptic
NMDAR signaling was independent of the activity of glutamate reuptake transporters.
Together, these results indicate that cocaine experience blunts the influence of D1DRs on
synaptic and extrasynaptic NMDAR signaling. Additionally, prior cocaine self-administration
limits activation of the extrasynaptic NMDAR pool by increasing glutamate reuptake. These
findings outline a pattern of adaptive interactions between D1DRs and NMDARs in the
nucleus accumbens shell and demonstrate upregulation of extrasynaptic NMDAR signaling as
a novel consequence of cocaine self-administration.

Opposing Catecholamine Changes In the Bed Nucleus Of the Stria Terminalis During
Intracranial Self-Stimulation and Its Extinction. Park J, Bucher ES, Fontillas K, Owesson-
White C, Ariansen JL, Carelli RM, Wightman RM. Biol Psychiatry. 2013 Jul 1; 74(1): 69-76.
While studies suggest that both dopamine and norepinephrine neurotransmission support
reinforcement learning, the role of dopamine has been emphasized. As a result, little is known
about norepinephrine signaling during reward learning and extinction. Both dopamine and
norepinephrine projections innervate distinct regions of the bed nucleus of the stria terminalis
(BNST), a structure that mediates behavioral and autonomic responses to stress and anxiety.
The authors investigated whether norepinephrine release in the ventral BNST (VBNST) and
dopamine release in the dorsolateral BNST (dIBNT) correlate with reward learning during
intracranial self-stimulation (ICSS). Using fast-scan cyclic voltammetry, norepinephrine
concentration changes in the vVBNST

(n =12 animals) during ICSS were compared with dopamine changes in the dIBNST (n =7
animals) and nucleus accumbens (NAc) (n =5 animals). Electrical stimulation was in the
ventral tegmental area/substantia nigra region. Whereas dopamine release was evoked by
presentation of a cue predicting reward availability in both dIBNST and NAc, cue-evoked
norepinephrine release did not occur in the vBNST. Release of both catecholamines was
evoked by the electrical stimulation. Extracellular changes in norepinephrine were also studied
during extinction of ICSS and compared with results obtained for dopamine. During extinction
of ICSS, norepinephrine release in the vVBNST occurred at the time where the stimulation was
anticipated, whereas dopamine release transiently decreased. The data demonstrate that
norepinephrine release in the vBNST differs from dopamine release in the dIBNST and the
NAC in that it signals the absence of reward rather than responding to reward predictive cues.

Kappa Opioid Receptors Requlate Stress-Induced Cocaine Seeking and Synaptic
Plasticity. Graziane NM, Polter AM, Briand LA, Pierce RC, Kauer JA. Neuron. 2013 Mar 6;
77(5): 942-954. Stress facilitates reinstatement of addictive drug seeking in animals and
promotes relapse in humans. Acute stress has marked and long-lasting effects on plasticity at
both inhibitory and excitatory synapses on dopamine neurons in the ventral tegmental area
(VTA), a key region necessary for drug reinforcement. Stress blocks long-term potentiation at
GABAergic synapses on dopamine neurons in the VTA (LTPGABA), potentially removing a
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normal brake on activity. Here the authors show that blocking kappa opioid receptors (KORS)
prior to forced-swim stress rescues LTPGABA. In contrast, blocking KORs does not prevent
stress-induced potentiation of excitatory synapses nor morphine-induced block of LTPGABA.
Using a kappa receptor antagonist as a selective tool to test the role of LTPGABA in vivo, the
authors find that blocking KORs within the VTA prior to forced-swim stress prevents
reinstatement of cocaine seeking. These results suggest that KORs may represent a useful
therapeutic target for treatment of stress-triggered relapse in substance abuse.

Distinct Extended Amygdala Circuits For Divergent Motivational States. Jennings JH,
Sparta DR, Stamatakis AM, Ung RL, Pleil KE, Kash TL, Stuber GD. Nature. 2013 Apr 11;
496(7444): 224-228.

The co-morbidity of anxiety and dysfunctional reward processing in illnesses such as addiction
and depression suggests that common neural circuitry contributes to these disparate
neuropsychiatric symptoms. The extended amygdala, including the bed nucleus of the stria
terminalis (BNST), modulates fear and anxiety, but also projects to the ventral tegmental area
(VTA), aregion implicated in reward and aversion, thus providing a candidate neural substrate
for integrating diverse emotional states. However, the precise functional connectivity between
distinct BNST projection neurons and their postsynaptic targets in the VTA, as well as the role
of this circuit in controlling motivational states, have not been described. Here the authors
record and manipulate the activity of genetically and neurochemically identified VTA-
projecting BNST neurons in freely behaving mice. Collectively, aversive stimuli exposure
produced heterogeneous firing patterns in VTA-projecting BNST neurons. By contrast, in vivo
optically identified glutamatergic projection neurons displayed a net enhancement of activity
to aversive stimuli, whereas the firing rate of identified GABAergic (yy-aminobutyric acid-
containing) projection neurons was suppressed. Channelrhodopsin-2-assisted circuit mapping
revealed that both BNST glutamatergic and GABAergic projections preferentially innervate
postsynaptic non-dopaminergic VTA neurons, thus providing a mechanistic framework for in
Vivo circuit perturbations. In vivo photostimulation of BNST glutamatergic projections
resulted in aversive and anxiogenic behavioural phenotypes. Conversely, activation of BNST
GABAergic projections produced rewarding and anxiolytic phenotypes, which were also
recapitulated by direct inhibition of VTA GABAergic neurons. These data demonstrate that
functionally opposing BNST to VTA circuits regulate rewarding and aversive motivational
states, and may serve as a crucial circuit node for bidirectionally normalizing maladaptive
behaviours.

Synaptic Dysfunction In the Hippocampus Accompanies Learning and Memory Deficits
In Human Immunodeficiency Virus Type-1 Tat Transgenic Mice. Fitting S, Ignatowska-
Jankowska BM, Bull C, Skoff RP, Lichtman AH, Wise LE, Fox MA, Su J, Medina AE, Krahe
TE, Knapp PE, Guido W, Hauser KF. Biol Psychiatry. 2013 Mar 1; 73(5): 443-453.

Human immunodeficiency virus (HIV) associated neurocognitive disorders (HAND),
including memory dysfunction, continue to be a major clinical manifestation of HIV type-1
infection. Viral proteins released by infected glia are thought to be the principal triggers of
inflammation and bystander neuronal injury and death, thereby driving key symptomatology
of HAND. The authors used a glial fibrillary acidic protein-driven, doxycycline-inducible HIV
type-1 transactivator of transcription (Tat) transgenic mouse model and examined structure-
function relationships in hippocampal pyramidal cornu ammonis 1 (CAL) neurons using
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morphologic, electrophysiological (long-term potentiation [LTP]), and behavioral (Morris
water maze, fear-conditioning) approaches. Tat induction caused a variety of different
inclusions in astrocytes characteristic of lysosomes, autophagic vacuoles, and lamellar bodies,
which were typically present within distal cytoplasmic processes. In pyramidal CA1 neurons,
Tat induction reduced the number of apical dendritic spines, while disrupting the distribution
of synaptic proteins (synaptotagmin 2 and gephyrin) associated with inhibitory transmission
but with minimal dendritic pathology and no evidence of pyramidal neuron death.
Electrophysiological assessment of excitatory postsynaptic field potential at Schaffer
collateral/commissural fiber-CA1 synapses showed near total suppression of LTP in mice
expressing Tat. The loss in LTP coincided with disruptions in learning and memory. Tat
expression in the brain results in profound functional changes in synaptic physiology and in
behavior that are accompanied by only modest structural changes and minimal pathology. The
authors conclude that Tat likely contributes to HAND by causing molecular changes that
disrupt synaptic organization, with inhibitory presynaptic terminals containing synaptotagmin
2 appearing especially vulnerable.

CRE Acts In the Midbrain To Attenuate Accumbens Dopamine Release To Rewards But
Not Their Predictors. Wanat MJ, Bonci A, Phillips PE. Nat Neurosci. 2013 Apr; 16(4): 383-
385. Stressors affect dopamine-dependent behaviors such as motivation, although the
underlying neurobiological mechanism is not well defined. The authors report that
corticotropin-releasing factor (CRF) acts in the ventral tegmental area (VTA) to reduce the
motivation to work for food rewards. CRF in the VTA regulates dopamine output in a
stimulus- and pathway-specific manner, offering a mechanism by which acute stress
selectively regulates information transmission via the VTA to reprioritize motivated behavior.

Chemical Probes Of Endocannabinoid Metabolism. Blankman JL, Cravatt BF. Pharmacol
Rev 2013; 65(2): 849-871.

The endocannabinoid signaling system regulates diverse physiologic processes and has
attracted considerable attention as a potential pharmaceutical target for treating diseases, such
as pain, anxiety/depression, and metabolic disorders. The principal ligands of the
endocannabinoid system are the lipid transmitters N-arachidonoylethanolamine (anandamide)
and 2-arachidonoylglycerol (2-AG), which activate the two major cannabinoid receptors, CB1
and CB2. Anandamide and 2-AG signaling pathways in the nervous system are terminated by
enzymatic hydrolysis mediated primarily by the serine hydrolases fatty acid amide hydrolase
(FAAH) and monoacylglycerol lipase (MAGL), respectively. In this review, the authors
discuss the development of FAAH and MAGL inhibitors and their pharmacological
application to investigate the function of anandamide and 2-AG signaling pathways in
preclinical models of neurobehavioral processes, such as pain, anxiety, and addiction. They
place emphasis on how these studies are beginning to discern the different roles played by
anandamide and 2-AG in the nervous system and the resulting implications for advancing
endocannabinoid hydrolase inhibitors as next-generation therapeutics.

Determining Target Engagement In Living Systems. Simon GM, Niphakis MJ, Cravatt BF.
Nat Chem Biol 2013; 9(4): 200-205.

Chemical probes are critical tools for elucidating the biological functions of proteins and can
lead to new medicines for treating disease. The pharmacological validation of protein function
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requires verification that chemical probes engage their intended targets in vivo. Here the
authors discuss technologies, both established and emergent, for measuring target engagement
in living systems and propose that determining this parameter should become standard practice
for chemical probe and drug discovery programs.

Genome-Wide Association Study On Detailed Profiles Of Smoking Behavior and
Nicotine Dependence In A Twin Sample. Loukola A, Wedenoja J, Keskitalo-Vuokko K,
Broms U, Korhonen T, Ripatti S, Sarin A-P, Pitkaniemi J, He L, Happola A, Heikkila K, Chou
Y-L, Pergadia ML, Heath AC, Montgomery GW, Martin NG, Madden PAF, Kaprio J. Mol
Psychiatry 2013. Epub ahead of print.

Smoking is a major risk factor for several somatic diseases and is also emerging as a causal
factor for neuropsychiatric disorders. Genome-wide association (GWA) and candidate gene
studies for smoking behavior and nicotine dependence (ND) have disclosed too few
predisposing variants to account for the high estimated heritability. Previous large-scale GWA
studies have had very limited phenotypic definitions of relevance to smoking-related behavior,
which has likely impeded the discovery of genetic effects. The authors performed GWA
analyses on 1114 adult twins ascertained for ever smoking from the population-based Finnish
Twin Cohort study. The availability of 17 smoking-related phenotypes allowed us to
comprehensively portray the dimensions of smoking behavior, clustered into the domains of
smoking initiation, amount smoked and ND. These results highlight a locus on 16p12.3, with
several single-nucleotide polymorphisms (SNPs) in the vicinity of CLEC19A showing
association (P<1 yy 10(-6)) with smoking quantity. Interestingly, CLEC19A is located close to
a previously reported attention-deficit hyperactivity disorder (ADHD) linkage locus and an
evident link between ADHD and smoking has been established. Intriguing preliminary
association (P<1 yy 10(-5)) was detected between DSM-1V (Diagnostic and Statistical Manual
of Mental Disorders, 4th edition) ND diagnosis and several SNPs in ERBB4, coding for a
Neuregulin receptor, on 2933. The association between ERBB4 and DSM-1V ND diagnosis
was replicated in an independent Australian sample. Recently, a significant increase in ErbB4
and Neuregulin 3 (Nrg3) expression was revealed following chronic nicotine exposure and
withdrawal in mice and an association between NRG3 SNPs and smoking cessation success
was detected in a clinical trial. ERBB4 has previously been associated with schizophrenia;
further, it is located within an established schizophrenia linkage locus and within a linkage
locus for a smoker phenotype identified in this sample. In conclusion, the authors disclose
novel tentative evidence for the involvement of ERBB4 in ND, suggesting the involvement of
the Neuregulin/ErbB signalling pathway in addictions and providing a plausible link between
the high co-morbidity of schizophrenia and ND.

Human-specific Requlation of MeCP2 L evels In Fetal Brains by microRNA miR-483-5p.
Han K, Gennarino VA, Lee Y, Pang K, Hashimoto-Torii K, Choufani S, Raju CS, Oldham
MC, Weksberg R, Rakic P, Liu Z, Zoghbi HY. Genes Dev. 2013 Mar 1; 27: 485-490.

Proper neurological function in humans requires precise control of levels of the epigenetic
regulator methyl CpG-binding protein 2 (MeCP2). MeCP2 protein levels are low in fetal
brains, where the predominant MECP2 transcripts have an unusually long 3&apos;
untranslated region (UTR). Here, the authors show that miR-483-5p, an intragenic microRNA
of the imprinted IGF2, regulates MeCP2 levels through a human-specific binding site in the
MECP2 long 3&apos; UTR. They demonstrate the inverse correlation of miR-483-5p and
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MeCP2 levels in developing human brains and fibroblasts from Beckwith-Wiedemann
syndrome patients. Importantly, expression of miR-483-5p rescues abnormal dendritic spine
phenotype of neurons overexpressing human MeCP2. In addition, miR-483-5p modulates the
levels of proteins of the MeCP2-interacting corepressor complexes, including HDAC4 and
TBL1X. These data provide insight into the role of miR-483-5p in regulating the levels of
MeCP2 and interacting proteins during human fetal development.

Stochastic Gene Expression In Mammals: Lessons From Olfaction. Magklara A,
Lomvardas S.Trends Cell Biol. 2013 May 17. [Epub ahead of print].

One of the remarkable characteristics of higher organisms is the enormous assortment of cell
types that emerge from a common genome. The immune system, with the daunting duty of
detecting an astounding number of pathogens, and the nervous system with the equally
bewildering task of perceiving and interpreting the external world, are the quintessence of
cellular diversity. As we began to appreciate decades ago, achieving distinct expression
programs among similar cell types cannot be accomplished solely by deterministic regulatory
systems, but by the involvement of some type of stochasticity. In the last few years our
understanding of these non-deterministic mechanisms is advancing, and this review will
provide a brief summary of the current view of stochastic gene expression with focus on
olfactory receptor (OR) gene choice, the epigenetic underpinnings of which recently began to
emerge.

Translational Research In Nicotine Dependence. Turner JR, Gold A, Schnoll R, Blendy JA.
Cold Spring Harb Perspect Med. 2013 Mar 1; 3(3): a012153.

Nicotine addiction accounts for 4.9 million deaths each year. Furthermore, although smoking
represents a significant health burden in the United States, at present there are only three FDA-
approved pharmacotherapies currently on the market: (1) nicotine replacement therapy, (2)
bupropion, and (3) varenicline. Despite this obvious gap in the market, the complexity of
nicotine addiction in addition to the increasing cost of drug development makes targeted drug
development prohibitive. Furthermore, using combinations of mouse and human studies,
additional treatments could be developed from off-the-shelf, currently approved medication
lists. This article reviews translational studies targeting manipulations of the cholinergic
system as a viable therapeutic target for nicotine addiction.

Psychostimulant-Induced Neuroadaptations In Nucleus Accumbens AMPA Receptor
Transmission. Pierce RC, Wolf ME. Cold Spring Harb Perspect Med. 2013 Feb 1; 3(2):
a012021. Medium spiny neurons of the nucleus accumbens serve as the interface between
corticolimbic regions that elicit and modulate motivated behaviors, including those related to
drugs of abuse, and motor regions responsible for their execution. Medium spiny neurons are
excited primarily by AMPA-type glutamate receptors, making AMPA receptor transmission in
the accumbens a key regulatory point for addictive behaviors. In animal models of cocaine
addiction, changes in the strength of AMPA receptor transmission onto accumbens medium
spiny neurons have been shown to underlie cocaine-induced behavioral adaptations related to
cocaine seeking. Here the authors review changes in AMPA receptor levels and subunit
composition that occur after discontinuing different types of cocaine exposure, as well as
changes elicited by cocaine reexposure following abstinence or extinction. Signaling pathways
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that regulate these cocaine-induced adaptations will also be considered, as they represent
potential targets for addiction pharmacotherapies.

Systems Level Neuroplasticity In Drug Addiction. Feltenstein MW, See RE. Cold Spring
Harb Perspect Med. 2013 May 1; 3(5): a011916.

Drug addiction is a chronic relapsing disorder for which research has been dedicated to
understand the various factors that contribute to development, loss of control, and persistence
of compulsive addictive behaviors. In this review, the authors provide a broad overview of
various theories of addiction, drugs of abuse, and the neurobiology involved across the
addiction cycle. Specific focus is devoted to the role of the mesolimbic pathway in acute drug
reinforcement and occasional drug use, the mesocortical pathway and associated areas (e.g.,
the dorsal striatum) in escalation/ dependence, and the involvement of these pathways and
associated circuits in mediating conditioned responses, drug craving, and loss of behavioral
control thought to underlie withdrawal and relapse. With a better understanding of the
neurobiological factors that underlie drug addiction, continued preclinical and clinical research
will aid in the development of novel therapeutic interventions that can serve as effective long-
term treatment strategies for drug-dependent individuals.

Epigenetics and Psychostimulant Addiction. Schmidt HD, McGinty JF, West AE, Sadri-
Vakili G. Cold Spring Harb Perspect Med. 2013 Mar 1; 3(3): a012047.

Chronic drug exposure alters gene expression in the brain and produces long-term changes in
neural networks that underlie compulsive drug taking and seeking. Exactly how drug-induced
changes in synaptic plasticity and subsequent gene expression are translated into persistent
neuroadaptations remains unclear. Emerging evidence suggests that complex drug-induced
neuroadaptations in the brain are mediated by highly synchronized and dynamic patterns of
gene regulation. Recently, it has become clear that epigenetic mechanisms contribute to drug-
induced structural, synaptic, and behavioral plasticity by regulating expression of gene
networks. Here the authors review how alterations in histone modifications, DNA methylation,
and microRNAs regulate gene expression and contribute to psychostimulant addiction with a
focus on the epigenetic mechanisms that regulate brain-derived neurotrophic factor (BDNF)
expression following chronic cocaine exposure. ldentifying epigenetic signatures that define
psychostimulant addiction may lead to novel, efficacious treatments for drug craving and
relapse.

Overinhibition Of Corticostriatal Activity Following Prenatal Cocaine Exposure. Wang
W, Nitulescu I, Lewis JS, Lemos JC, Bamford 1J, Posielski NM, Storey GP, Phillips PE,
Bamford NS. Ann Neurol. 2013 Mar; 73(3): 355-369.

Prenatal cocaine exposure (PCE) can cause persistent neuropsychological and motor
abnormalities in affected children, but the physiological consequences of PCE remain unclear.
Conclusions drawn from clinical studies can sometimes be confounded by polysubstance
abuse and nutritional deprivation. However, existing observations suggest that cocaine
exposure in utero, as in adults, increases synaptic dopamine and promotes enduring dopamine-
dependent plasticity at striatal synapses, altering behaviors and basal ganglia function. The
authors used a combination of behavioral measures, electrophysiology, optical imaging, and
biochemical and electrochemical recordings to examine corticostriatal activity in adolescent
mice exposed to cocaine in utero. They show that PCE caused abnormal dopamine-dependent
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behaviors, including heightened excitation following stress and blunted locomotor
augmentation after repeated treatment with amphetamine. These abnormal behaviors were
consistent with abnormal y-aminobutyric acid (GABA) interneuron function, which promoted
a reversible depression in corticostriatal activity. PCE hyperpolarized and reduced tonic
GABA currents in both fast-spiking and persistent low-threshold spiking type GABA
interneurons to increase tonic inhibition at GABAB receptors on presynaptic corticostriatal
terminals. Although D2 receptors paradoxically increased glutamate release following PCE,
normal corticostriatal modulation by dopamine was reestablished with a GABAA receptor
antagonist. The dynamic alterations at corticostriatal synapses that occur in response to PCE
parallel the reported effects of repeated psychostimulants in mature animals, but differ in being
specifically generated through GABAergic mechanisms. These results indicate approaches that
normalize GABA and D2 receptor-dependent synaptic plasticity may be useful for treating the
behavioral effects of PCE and other developmental disorders that are generated through
abnormal GABAergic signaling.

Studying Task-Related Activity Of Individual Neurons In the Human Brain. Patel SR,
Sheth SA, Martinez-Rubio C, Mian MK, Asaad WF, Gerrard JL, Kwon CS, Dougherty DD,
Flaherty AW, Greenberg BD, Gale JT, Williams ZM, Eskandar EN. Nat Protoc. 2013 May;
8(5): 949-957. doi: 10.1038/nprot.2013.050. Epub 2013 Apr 18.

Single-neuronal studies remain the gold standard for studying brain function. Here the authors
describe a protocol for studying task-related single-neuronal activity in human subjects during
neurosurgical procedures involving microelectrode recordings. This protocol has two phases: a
preoperative phase and an intraoperative phase. During the preoperative phase, the authors
discuss informed consent, equipment setup and behavioral testing. During the intraoperative
phase, they discuss the procedure for microelectrode recordings. Because patients are often
awake during these procedures, this protocol can be performed in conjunction with behavioral
tasks for studying a variety of cognitive functions. The authors describe the protocol in detail
and provide two examples of expected results. In addition, they discuss the potential
difficulties and pitfalls related to intraoperative studies. This protocol takes ~1.5 hto
complete.

Immune Activation Of Human Brain Microvascular Endothelial Cells Inhibits HIV
Replication In Macrophages. LiJ, Wang Y, Wang X, Ye L, Zhou Y, Persidsky Y, Ho W.
Blood. 2013 Apr 11; 121(15): 2934-2942.

There is limited information about the role of blood-brain barrier (BBB) endothelial cells
(ECs) in the central nervous system (CNS) and their innate immunity against HIV. The authors
examined whether brain ECs can be immunologically activated to produce antiviral factors
that inhibit HIV replication in macrophages. Human brain microvascular ECs expressed
functional toll-like receptor 3 (TLR3) that could be activated by polyinosinic-polycytidylic
acid (Polyl:C), resulting in the induction of endogenous interferon-f (IFN-B) and IFN-A. The
TLR3 activation of ECs also induced the phosphorylation of interferon regulatory transcription
factor 3 (IRF3) and IRF7, the key regulators of IFN signaling pathway. When supernatant
(SN) of Polyl:C-activated EC cultures was applied to infected macrophage cultures, HIV
replication was significantly suppressed. This SN action of ECs on HIV was mediated through
both IFN-B and IFN-A because antibodies to their receptors could neutralize the SN-mediated
anti-HIV effect. The role of IFNs in EC-mediated anti-HIV activity is further supported by the
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observation that treatment with SN from EC cultures induced the expression of IFN-stimulated
genes (ISGs: 1SG56, OAS-1, and MxA) in macrophages. These observations indicate that
brain microvascular ECs may be a key regulatory bystander, playing a crucial role in the BBB
innate immunity against HIV infection.

Cannabinoid- and Lysophosphatidylinositol-Sensitive Receptor GPR55 Boosts
Neurotransmitter Release At Central Synapses. Sylantyev S, Jensen TP, Ross RA, Rusakov
DA. Proc Natl Acad Sci U S A. 2013 Mar 26; 110(13): 5193-5198.

G protein-coupled receptor (GPR) 55 is sensitive to certain cannabinoids, it is expressed in the
brain and, in cell cultures, it triggers mobilization of intracellular Ca(2+). However, the
adaptive neurobiological significance of GPR55 remains unknown. Here, the authors use acute
hippocampal slices and combine two-photon excitation Ca(2+) imaging in presynaptic axonal
boutons with optical quantal analysis in postsynaptic dendritic spines to find that GPR55
activation transiently increases release probability at individual CA3-CA1 synapses. The
underlying mechanism involves Ca(2+) release from presynaptic Ca(2+) stores, whereas
postsynaptic stores (activated by spot-uncaging of inositol 1,4,5-trisphosphate) remain
unaffected by GPR55 agonists. These effects are abolished by genetic deletion of GPR55 or by
the GPR55 antagonist cannabidiol, a constituent of Cannabis sativa. GPR55 shows
colocalization with synaptic vesicle protein vesicular glutamate transporter 1 in stratum
radiatum. Short-term potentiation of CA3-CAL transmission after a short train of stimuli
reveals a presynaptic, Ca(2+) store-dependent component sensitive to cannabidiol. The
underlying cascade involves synthesis of phospholipids, likely in the presynaptic cell, but not
the endocannabinoids 2-arachidonoylglycerol or anandamide. These results thus unveil a
signaling role for GPR55 in synaptic circuits of the brain.

Chloride Binding Site Of Neurotransmitter Sodium Symporters. Kantcheva AK, Quick M,
Shi L, Winther AM, Stolzenberg S, Weinstein H, Javitch JA, Nissen P. Proc Natl Acad Sci U
S A. 2013 May 21; 110(21): 8489-8494. doi: 10.1073/pnas.1221279110. Epub 2013 May 2.
Neurotransmitter:sodium symporters (NSSs) play a critical role in signaling by reuptake of
neurotransmitters. Eukaryotic NSSs are chloride-dependent, whereas prokaryotic NSS
homologs like LeuT are chloride-independent but contain an acidic residue (GIlu290 in LeuT)
at a site where eukaryotic NSSs have a serine. The LeuT-E290S mutant displays chloride-
dependent activity. The authors show that, in LeuT-E290S cocrystallized with bromide or
chloride, the anion is coordinated by side chain hydroxyls from Tyr47, Ser290, and Thr254
and the side chain amide of GIn250. The bound anion and the nearby sodium ion in the Nal
site organize a connection between their coordinating residues and the extracellular gate of
LeuT through a continuous H-bond network. The specific insights from the structures,
combined with results from substrate binding studies and molecular dynamics simulations,
reveal an anion-dependent occlusion mechanism for NSS and shed light on the functional role
of chloride binding.

Molecular Chaperoning Function Of Ric-8 Is To Fold Nascent Heterotrimeric G Protein
o Subunits. Chan P, Thomas CJ, Sprang SR, Tall GG. Proc Natl Acad Sci U S A. 2013 Mar
5; 110(10): 3794-3799.

The authors have shown that resistance to inhibitors of cholinesterase 8 (Ric-8) proteins
regulate an early step of heterotrimeric G protein a (Ga) subunit biosynthesis. Here,
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mammalian and plant cell-free translation systems were used to study Ric-8A action during Ga
subunit translation and protein folding. Ga translation rates and overall produced protein
amounts were equivalent in mock and Ric-8A-immunodepleted rabbit reticulocyte lysate
(RRL). GDP-AIFA4(-)-bound Gai, Gaq, Gal3, and Gas produced in mock-depleted RRL had
characteristic resistance to limited trypsinolysis, showing that these G proteins were folded
properly. Gai, Gaq, and Ga13, but not Gas produced from Ric-8A-depleted RRL were not
protected from trypsinization and therefore not folded correctly. Addition of recombinant Ric-
8A to the Ric-8A-depleted RRL enhanced GDP-AIF4(-)-bound Ga subunit trypsin protection.
Dramatic results were obtained in wheat germ extract (WGE) that has no endogenous Ric-8
component. WGE-translated Gaq was gel filtered and found to be an aggregate. Ric-8A
supplementation of WGE allowed production of Gaq that gel filtered as a ~100 kDa Ric-
8A:Gaq heterodimer. Addition of GTPyS to Ric-8A-supplemented WGE Gaoq translation
resulted in dissociation of the Ric-8A:Gaq heterodimer and production of functional Gag-
GTPyS monomer. Excess GBy supplementation of WGE did not support functional Gaq
production. The molecular chaperoning function of Ric-8 is to participate in the folding of
nascent G protein a subunits.

Subjective Costs Drive Overly Patient Foraging Strategies In Rats On An Intertemporal
Foraging Task. Wikenheiser AM, Stephens DW, Redish AD. Proc Natl Acad Sci U S A.
2013 May 14; 110(20): 8308-8313.

Laboratory studies of decision making often take the form of two-alternative, forced-choice
paradigms. In natural settings, however, many decision problems arise as stay/go choices. The
authors designed a foraging task to test intertemporal decision making in rats via stay/go
decisions. Subjects did not follow the rate-maximizing strategy of choosing only food items
associated with short delays. Instead, rats were often willing to wait for surprisingly long
periods, and consequently earned a lower rate of food intake than they might have by ignoring
long-delay options. The authors tested whether foraging theory or delay discounting models
predicted the behavior they observed but found that these models could not account for the
strategies subjects selected. Subjects' behavior was well accounted for by a model that
incorporated a cost for rejecting potential food items. Interestingly, subjects' cost sensitivity
was proportional to environmental richness. These findings are at odds with traditional
normative accounts of decision making but are consistent with retrospective considerations
having a deleterious influence on decisions (as in the "sunk-cost" effect). More broadly, these
findings highlight the utility of complementing existing assays of decision making with tasks
that mimic more natural decision topologies.

Posttraining Optogenetic Manipulations Of Basolateral Amygdala Activity Modulate
Consolidation Of Inhibitory Avoidance Memory In Rats. Huff ML, Miller RL, Deisseroth
K, Moorman DE, LaLumiere RT. Proc Natl Acad Sci U S A. 2013 Feb 26; 110(9): 3597-3602.
Memory consolidation studies, including those examining the role of the basolateral amygdala
(BLA), have traditionally used techniques limited in their temporal and spatial precision. The
development of optogenetics provides increased precision in the control of neuronal activity
that can be used to address the temporal nature of the modulation of memory consolidation.
The present experiments, therefore, investigated whether optogenetically stimulating and
inhibiting BLA activity immediately after training on an inhibitory avoidance task enhances
and impairs retention, respectively. The BLA of male Sprague-Dawley rats was transduced to
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express either ChR2(E123A) or archaerhodopsin-3 from the Halorubrum sodomense strain
TP009 (ArchT). Immediately after inhibitory avoidance training, rats received optical
stimulation or inhibition of the BLA, and 2 d later, rats' retention was tested. Stimulation of
ChR2(E123A)-expressing neurons in the BLA using trains of 40-Hz light pulses enhanced
retention, consistent with recording studies suggesting the importance of BLA activity at this
frequency. Light pulses alone given to control rats had no effect on retention. Inhibition of
ArchT-expressing neurons in the BLA for 15 min, but not 1 min, significantly impaired
retention. Again, illumination alone given to control rats had no effect on retention, and BLA
inhibition 3 h after training had no effect. These findings provide critical evidence of the
importance of specific frequency patterns of activity in the BLA during consolidation and
indicate that optogenetic manipulations can be used to alter activity after a learning event to
investigate the processes underlying memory consolidation.

Computational Analysis Of Anti-HIV-1 Antibody Neutralization Panel Data To Identify
Potential Functional Epitope Residues. West AP Jr, Scharf L, Horwitz J, Klein F,
Nussenzweig MC, Bjorkman PJ. Proc Natl Acad Sci U S A. 2013 Jun 25; 110(26): 10598-
10603.

Advances in single-cell antibody cloning methods have led to the identification of a variety of
broadly neutralizing anti-HIV-1 antibodies. The authors developed a computational tool
(Antibody Database) to help identify critical residues on the HIV-1 envelope protein whose
natural variation affects antibody activity. Their simplifying assumption was that, for a given
antibody, a significant portion of the dispersion of neutralization activity across a panel of
HIV-1 strains is due to the amino acid identity or glycosylation state at a small number of
specific sites, each acting independently. A model of an antibody's neutralization IC50 was
developed in which each site contributes a term to the logarithm of the modeled IC50. The
analysis program attempts to determine the set of rules that minimizes the sum of the residuals
between observed and modeled 1C50 values. The predictive quality of the identified rules may
be assessed in part by whether there is support for rules within individual viral clades. As a test
case, the authors analyzed antibody 8ANC195, an anti-glycoprotein gp120 antibody of
unknown specificity. The model for this antibody indicated that several glycosylation sites
were critical for neutralization. The authors evaluated this prediction by measuring
neutralization potencies of BANC195 against HIV-1 in vitro and in an antibody therapy
experiment in humanized mice. These experiments confirmed that 8ANC195 represents a
distinct class of glycan-dependent anti-HIV-1 antibody and validated the utility of
computational analysis of neutralization panel data.

Kelch-like 3 and Cullin 3 Requlate Electrolyte Homeostasis Via Ubiquitination and
Degradation of WNK4. Shibata S, Zhang J, Puthumana J, Stone KL, Lifton RP. Proc Natl
Acad SciU S A. 2013 May 7; 110(19): 7838-7843.

Pseudohypoaldosteronism type Il (PHAII) is a rare Mendelian syndrome featuring
hypertension and hyperkalemia resulting from constitutive renal salt reabsorption and impaired
K(+) secretion. Recently, mutations in Kelch-like 3 (KLHL3) and Cullin 3 (CUL3),
components of an E3 ubiquitin ligase complex, were found to cause PHAII, suggesting that
loss of this complex's ability to target specific substrates for ubiquitination leads to PHAII. By
MS and coimmunoprecipitation, the authors show that KLHL3 normally binds to WNKZ1 and
WNK4, members of WNK (with no lysine) kinase family that have previously been found
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mutated in PHAII. The authors show that this binding leads to ubiquitination, including
polyubiquitination, of at least 15 specific sites in WNK4, resulting in reduced WNK4 levels.
Dominant disease-causing mutations in KLHL3 and WNK4 both impair WNK4 binding,
ubiquitination, and degradation. WNK4 normally induces clearance of the renal outer
medullary K(+) channel (ROMK) from the cell surface. The authors show that WT but not
mutant KLHL3 inhibits WNK4-induced reduction of ROMK level. They show that PHAII-
causing mutations in WNK4 lead to a marked increase in WNK4 protein levels in the kidney
in vivo. These findings demonstrate that CUL3-RING (really interesting new gene) ligases that
contain KLHL3 target ubiquitination of WNK4 and thereby regulate WNK4 levels, which in
turn regulate levels of ROMK. These findings reveal a specific role of CUL3 and KLHL3 in
electrolyte homeostasis and provide a molecular explanation for the effects of disease-causing
mutations in both KLHL3 and WNK4.

A Strategy To Capture and Characterize the Synaptic Transcriptome. Puthanveettil SV,
Antonov |, Kalachikov S, Rajasethupathy P, Choi YB, Kohn AB, Citarella M, Yu F, Karl KA,
Kinet M, Morozova I, Russo JJ, Ju J, Moroz LL, Kandel ER. Proc Natl Acad Sci U S A. 2013
Apr 30; 110(18): 7464-7469.

Here the authors describe a strategy designed to identify RNAs that are actively transported to
synapses during learning. Their approach is based on the characterization of RNA transport
complexes carried by molecular motor kinesin. Using this strategy in Aplysia, the authors have
identified 5,657 unique sequences consisting of both coding and noncoding RNAs from the
CNS. Several of these RNAs have key roles in the maintenance of synaptic function and
growth. One of these RNAs, myosin heavy chain, is critical in presynaptic sensory neurons for
the establishment of long-term 4, but not for its persistence.

Amphetamine Actions At the Serotonin Transporter Rely On the Availability Of
Phosphatidylinositol-4,5-Bisphosphate. Buchmayer F, Schicker K, Steinkellner T, Geier P,
Stibiger G, Hamilton PJ, Jurik A, Stockner T, Yang JW, Montgomery T, Holy M, Hofmaier
T, Kudlacek O, Matthies HJ, Ecker GF, Bochkov V, Galli A, Boehm S, Sitte HH. Proc Natl
Acad Sci U S A. 2013 Jul 9; 110(28): 11642-11647.

Nerve functions require phosphatidylinositol-4,5-bisphosphate (PIP2) that binds to ion
channels, thereby controlling their gating. Channel properties are also attributed to serotonin
transporters (SERTSs); however, SERT regulation by PIP2 has not been reported. SERTS
control neurotransmission by removing serotonin from the extracellular space. An increase in
extracellular serotonin results from transporter-mediated efflux triggered by amphetamine-like
psychostimulants. Herein, the authors altered the abundance of PIP2 by activating
phospholipase-C (PLC), using a scavenging peptide, and inhibiting PIP2-synthesis. They
tested the effects of the verified scarcity of PIP2 on amphetamine-triggered SERT functions in
human cells. They observed an interaction between SERT and PIP2 in pull-down assays. On
decreased PIP2 availability, amphetamine-evoked currents were markedly reduced compared
with controls, as was amphetamine-induced efflux. Signaling downstream of PLC was
excluded as a cause for these effects. A reduction of substrate efflux due to PLC activation was
also found with recombinant noradrenaline transporters and in rat hippocampal slices.
Transmitter uptake was not affected by PIP2 reduction. Moreover, SERT was revealed to have
a positively charged binding site for PIP2. Mutation of the latter resulted in a loss of
amphetamine-induced SERT-mediated efflux and currents, as well as a lack of PIP2-dependent
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effects. Substrate uptake and surface expression were comparable between mutant and WT
SERTSs. These findings demonstrate that PIP2 binding to monoamine transporters is a
prerequisite for amphetamine actions without being a requirement for neurotransmitter uptake.
These results open the way to target amphetamine-induced SERT-dependent actions
independently of normal SERT function and thus to treat psychostimulant addiction.

Error Processing and Gender-Shared and -Specific Neural Predictors Of Relapse In
Cocaine Dependence. Luo X, Zhang S, Hu S, Bednarski SR, Erdman E, Farr OM, Hong KI,
Sinha R, Mazure CM, Li CS. Brain. 2013 Apr; 136(Pt 4): 1231-1244.

Deficits in cognitive control are implicated in cocaine dependence. Previously, combining
functional magnetic resonance imaging and a stop signal task, the authors demonstrated altered
cognitive control in cocaine-dependent individuals. However, the clinical implications of these
cross-sectional findings and, in particular, whether the changes were associated with relapse to
drug use, were not clear. In a prospective study, the authors recruited 97 treatment-seeking
individuals with cocaine dependence to perform the stop signal task during functional
magnetic resonance imaging and participate in follow-up assessments for 3 months, during
which time cocaine use was evaluated with timeline follow back and ascertained by urine
toxicology tests. Functional magnetic resonance imaging data were analysed using general
linear models as implemented in Statistical Parametric Mapping 8, with the contrast 'stop error
greater than stop success trials' to index error processing. Using voxelwise analysis with
logistic and Cox regressions, the authors identified brain activations of error processing that
predict relapse and time to relapse. In females, decreased error-related activations of the
thalamus and dorsal anterior cingulate cortex predicted relapse and an earlier time to relapse.
In males, decreased error-related activations of the dorsal anterior cingulate cortex and left
insula predicted relapse and an earlier time to relapse. These regional activations were
validated with data resampling and predicted relapse with an average area under the curve of
0.849 in receiver operating characteristic analyses. These findings provide direct evidence
linking deficits in cognitive control to clinical outcome in a moderate-sized cohort of cocaine-
dependent individuals. These results may provide a useful basis for future studies to examine
how psychosocial factors interact with cognitive control to determine drug use and to evaluate
the efficacy of pharmacological or behavioural treatment in remediating deficits of cognitive
control in cocaine addicts.

Brain Inositol Is A Novel Stimulator For Promoting Cryptococcus Penetration Of the
Blood-Brain Barrier. Liu TB, Kim JC, Wang Y, Toffaletti DL, Eugenin E, Perfect JR, Kim
KJ, Xue C. PLoS Pathog. 2013 Apr; 9(4): e1003247.

Cryptococcus neoformans is the most common cause of fungal meningitis, with high mortality
and morbidity. The reason for the frequent occurrence of Cryptococcus infection in the central
nervous system (CNS) is poorly understood. The facts that human and animal brains contain
abundant inositol and that Cryptococcus has a sophisticated system for the acquisition of
inositol from the environment suggests that host inositol utilization may contribute to the
development of cryptococcal meningitis. In this study, the authors found that inositol plays an
important role in Cryptococcus traversal across the blood-brain barrier (BBB) both in an in
vitro human BBB model and in in vivo animal models. The capacity of inositol to stimulate
BBB crossing was dependent upon fungal inositol transporters, indicated by a 70% reduction
in transmigration efficiency in mutant strains lacking two major inositol transporters, Itrla and

28



http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Hu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Bednarski%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Erdman%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Farr%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Hong%20KI%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Sinha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Mazure%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=23485852
http://www.ncbi.nlm.nih.gov/pubmed/23485852?dopt=Summary
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Toffaletti%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Eugenin%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Perfect%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed?term=Xue%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23592982
http://www.ncbi.nlm.nih.gov/pubmed/23592982?dopt=Summary

Itr3c. Upregulation of genes involved in the inositol catabolic pathway was evident in a
microarray analysis following inositol treatment. In addition, inositol increased the production
of hyaluronic acid in Cryptococcus cells, which is a ligand known to binding host CD44
receptor for their invasion. These studies suggest an inositol-dependent Cryptococcus traversal
of the BBB, and support the authors’ hypothesis that utilization of host-derived inositol by
Cryptococcus contributes to CNS infection.

Phosphorylation of CDK9 at Ser175 Enhances HIV Transcription and is a Marker of
Activated P-TEFb in CD4(+) T Lymphocytes. Mbonye UR, Gokulrangan G, Datt M,
Dobrowolski C, Cooper M, Chance MR, Karn J. PLoS Pathog. 2013 May; 9(5): e1003338.
The HIV transactivator protein, Tat, enhances HIV transcription by recruiting P-TEFb from
the inactive 7SK snRNP complex and directing it to proviral elongation complexes. To test the
hypothesis that T-cell receptor (TCR) signaling induces critical post-translational
modifications leading to enhanced interactions between P-TEFb and Tat, the authors employed
affinity purification-tandem mass spectrometry to analyze P-TEFb. TCR or phorbal ester
(PMA) signaling strongly induced phosphorylation of the CDKJ kinase at Ser175. Molecular
modeling studies based on the Tat/P-TEFb X-ray structure suggested that pSer175 strengthens
the intermolecular interactions between CDK9 and Tat. Mutations in Ser175 confirm that this
residue could mediate critical interactions with Tat and with the bromodomain protein BRDA4.
The S175A mutation reduced CDK9 interactions with Tat by an average of 1.7-fold, but also
completely blocked CDK?9 association with BRD4. The phosphomimetic S175D mutation
modestly enhanced Tat association with CDK9 while causing a 2-fold disruption in BRD4
association with CDK®9. Since BRD4 is unable to compete for binding to CDKO carrying
S175A, expression of CDKO carrying the S175A mutation in latently infected cells resulted in
a robust Tat-dependent reactivation of the provirus. Similarly, the stable knockdown of BRD4
led to a strong enhancement of proviral expression. Immunoprecipitation experiments show
that CDK9 phosphorylated at Ser175 is excluded from the 7SK RNP complex.
Immunofluorescence and flow cytometry studies carried out using a phospho-Ser175-specific
antibody demonstrated that Ser175 phosphorylation occurs during TCR activation of primary
resting memory CD4+ T cells together with upregulation of the Cyclin T1 regulatory subunit
of P-TEFb, and Thr186 phosphorylation of CDK9. The authors conclude that the
phosphorylation of CDKO9 at Ser175 plays a critical role in altering the competitive binding of
Tat and BRD4 to P-TEFb and provides an informative molecular marker for the identification
of the transcriptionally active form of P-TEFb.

IL-18 Production Through The NLRP3 Inflammasome By Hepatic Macrophages Links

Hepatitis C Virus Infection With Liver Inflammation and Disease. Negash AA, Ramos HJ,
Crochet N, Lau DT, Doehle B, Papic N, Delker DA, Jo J, Bertoletti A, Hagedorn CH, Gale M
Jr. PLoS Pathog. 2013 Apr; 9(4): e1003330.

Chronic hepatitis C virus (HCV) infection is a leading cause of liver disease. Liver
inflammation underlies infection-induced fibrosis, cirrhosis and liver cancer but the processes
that promote hepatic inflammation by HCV are not defined. The authors provide a systems
biology analysis with multiple lines of evidence to indicate that interleukin-1p (IL-1p)
production by intrahepatic macrophages confers liver inflammation through HCV-induced
inflammasome signaling. Chronic hepatitis C patients exhibited elevated levels of serum IL-1
compared to healthy controls. Immunohistochemical analysis of healthy control and chronic
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hepatitis C liver sections revealed that Kupffer cells, resident hepatic macrophages, are the
primary cellular source of hepatic IL-1p during HCV infection. Accordingly, the authors found
that both blood monocyte-derived primary human macrophages, and Kupffer cells recovered
from normal donor liver, produce IL-1p after HCV exposure. Using the THP-1 macrophage
cell-culture model, they found that HCV drives a rapid but transient caspase-1 activation to
stimulate IL-1p secretion. HCV can enter macrophages through non-CD81 mediated
phagocytic uptake that is independent of productive infection. Viral RNA triggers MyD88-
mediated TLR7 signaling to induce IL-1p mRNA expression. HCV uptake concomitantly
induces a potassium efflux that activates the NLRP3 inflammasome for IL-1f processing and
secretion. RNA sequencing analysis comparing THP1 cells and chronic hepatitis C patient
liver demonstrates that viral engagement of the NLRP3 inflammasome stimulates IL-1f3
production to drive proinflammatory cytokine, chemokine, and immune-regulatory gene
expression networks linked with HCV disease severity. These studies identify intrahepatic IL-
1B production as a central feature of liver inflammation during HCV infection. Thus, strategies
to suppress NLRP3 or IL-1p activity could offer therapeutic actions to reduce hepatic
inflammation and mitigate disease.

lon Selectivity and Gating Mechanisms Of ENT Channels. Waight AB, Czyzewski BK,
Wang DN. Curr Opin Struct Biol. 2013 Jun 14. [Epub ahead of print].

The phospholipid bilayer has evolved to be a protective and selective barrier by which the cell
maintains high concentrations of life sustaining organic and inorganic material. As gatekeepers
responsible for an immense amount of bidirectional chemical traffic between the cytoplasm
and extracellular milieu, ion channels have been studied in detail since their postulated
existence nearly three-quarters of a century ago. Over the past fifteen years, we have begun to
understand how selective permeability can be achieved for both cationic and anionic ions. Our
mechanistic knowledge has expanded recently with studies of a large family of anion channels,
the Formate Nitrite Transport (FNT) family. This family has proven amenable to structural
studies at a resolution high enough to reveal intimate details of ion selectivity and gating. With
five representative members having yielded a total of 15 crystal structures, this family
represents one of the richest sources of structural information for anion channels.

Individual Variation In Resisting Temptation: Implications For Addiction. Saunders BT,
Robinson TE. Neurosci Biobehav Rev. 2013 Feb 21. [Epub ahead of print].

When exposed to the sights, sounds, smells and/or places that have been associated with
rewards, such as food or drugs, some individuals have difficulty resisting the temptation to
seek out and consume them. Others have less difficulty restraining themselves. Thus,
Pavlovian reward cues may motivate maladaptive patterns of behavior to a greater extent in
some individuals than in others. We are just beginning to understand the factors underlying
individual differences in the extent to which reward cues acquire powerful motivational
properties, and therefore, the ability to act as incentive stimuli. Here the authors review
converging evidence from studies in both human and non-human animals suggesting that a
subset of individuals are more "cue reactive", in that certain reward cues are more likely to
attract these individuals to them and motivate actions to get them. They suggest that those
individuals for whom Pavlovian reward cues become especially powerful incentives may be
more vulnerable to impulse control disorders, such as binge eating and addiction.
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Recovering From Cocaine: Insights From Clinical and Preclinical Investigations. Hanlon
CA, Beveridge TJ, Porrino LJ. Neurosci Biobehav Rev. 2013 Apr 27. [Epub ahead of print].
Cocaine remains one of the most addictive substances of abuse and one of the most difficult to
treat. Although increasingly sophisticated experimental and technologic advancements in the
last several decades have yielded a large body of clinical and preclinical knowledge on the
direct effects of cocaine on the brain, we still have a relatively incomplete understanding of the
neurobiological processes that occur when drug use is discontinued. The goal of this
manuscript is to review both clinical and preclinical data related to abstinence from cocaine
and discuss the complementary conclusions that emerge from these different levels of inquiry.
This commentary will address observed alterations in neural function, neural structure, and
neurotransmitter system regulation that are present in both animal models of cocaine
abstinence and data from recovering clinical populations. Although these different levels of
inquiry are often challenging to integrate, emerging data discussed in this commentary suggest
that from a structural and functional perspective, the preservation of cortical function that is
perhaps the most important biomarker associated with extended abstinence from cocaine.

Adjusting Behavior To Changing Environmental Demands With Development. Lourenco
F, Casey BJ. Neurosci Biobehav Rev. 2013 Mar 18. [Epub ahead of print].

Plasticity refers to changes in the brain that enable an organism to adapt its behavior in the
face of changing environmental demands. The evolutionary role of plasticity is to provide the
cognitive flexibility to learn from experiences, to monitor the world based on learned
predictions, and adjust actions when these predictions are violated. Both progressive
(myelination) and regressive (synaptic pruning) brain changes support this type of adaptation.
Experience-driven changes in neural connections underlie the ability to learn and update
thoughts and behaviors throughout life. Many cognitive and behavioral indices exhibit
nonlinear life-span trajectories, suggesting the existence of specific sensitive developmental
periods of heightened plasticity. The authors propose that age-related differences in learning
capabilities and behavioral performance reflect the distinct maturational timetable of
subcortical learning systems and modulatory prefrontal regions. They focus specifically on the
developmental transition of adolescence, during which individuals experience difficulty
flexibly adjusting their behavior when confronted with unexpected and emotionally salient
events. In this article, the authors review the findings illustrating this phenomenon and how
they vary by individual.

Exercise As A Novel Treatment For Drug Addiction: A Neurobiological and Stage-
Dependent Hypothesis. Lynch WJ, Peterson AB, Sanchez V, Abel J, Smith MA. Neurosci
Biobehav Rev. 2013 Jun 24; 37(8): 1622-1644.

Physical activity, and specifically exercise, has been suggested as a potential treatment for
drug addiction. In this review, the authors discuss clinical and preclinical evidence for the
efficacy of exercise at different phases of the addiction process. Potential neurobiological
mechanisms are also discussed focusing on interactions with dopaminergic and glutamatergic
signaling and chromatin remodeling in the reward pathway. While exercise generally produces
an efficacious response, certain exercise conditions may be either ineffective or lead to
detrimental effects depending on the level/type/timing of exercise exposure, the stage of
addiction, the drug involved, and the subject population. During drug use initiation and
withdrawal, its efficacy may be related to its ability to facilitate dopaminergic transmission,

31



http://www.ncbi.nlm.nih.gov/pubmed?term=Hanlon%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23628740
http://www.ncbi.nlm.nih.gov/pubmed?term=Hanlon%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23628740
http://www.ncbi.nlm.nih.gov/pubmed?term=Beveridge%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=23628740
http://www.ncbi.nlm.nih.gov/pubmed?term=Porrino%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=23628740
http://www.ncbi.nlm.nih.gov/pubmed/23628740?dopt=Summary
http://www.ncbi.nlm.nih.gov/pubmed?term=Lourenco%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23518271
http://www.ncbi.nlm.nih.gov/pubmed?term=Lourenco%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23518271
http://www.ncbi.nlm.nih.gov/pubmed?term=Casey%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=23518271
http://www.ncbi.nlm.nih.gov/pubmed/23518271?dopt=Summary
http://www.ncbi.nlm.nih.gov/pubmed?term=Lynch%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=23806439
http://www.ncbi.nlm.nih.gov/pubmed?term=Peterson%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=23806439
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanchez%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23806439
http://www.ncbi.nlm.nih.gov/pubmed?term=Abel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23806439
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23806439
http://www.ncbi.nlm.nih.gov/pubmed/23806439?dopt=Summary
http://www.ncbi.nlm.nih.gov/pubmed/23806439?dopt=Summary

and once addiction develops, its efficacy may be related to its ability to normalize
glutamatergic and dopaminergic signaling and reverse drug-induced changes in chromatin via
epigenetic interactions with brain-derived neurotrophic factor (BDNF) in the reward pathway.
The authors conclude with future directions, including the development of exercise-based
interventions alone or as an adjunct to other strategies for treating drug addiction.

Effect Of Chronic Delivery Of the Toll-Like Receptor 4 Antagonist (+)-Naltrexone On
Incubation Of Heroin Craving. Theberge FR, Li X, Kambhampati S, Pickens CL, St Laurent
R, Bossert JM, Baumann MH, Hutchinson MR, Rice KC, Watkins LR, Shaham Y. Biol
Psychiatry. 2013 Apr 15; 73(8): 729-737.

Recent evidence implicates toll-like receptor 4 (TLR4) in opioid analgesia, tolerance,
conditioned place preference, and self-administration. Here, the authors determined the effect
of the TLR4 antagonist (+)-naltrexone (a p-opioid receptor inactive isomer) on the time-
dependent increases in cue-induced heroin seeking after withdrawal (incubation of heroin
craving). In an initial experiment, the authors trained rats for 9 hours per day to self-administer
heroin (.1 mg/kg/infusion) for 9 days; lever presses were paired with a 5-second tone-light cue.
They then assessed cue-induced heroin seeking in 30-minute extinction sessions on withdrawal
day 1; immediately after testing, they surgically implanted rats with Alzet minipumps
delivering (+)-naltrexone (0, 7.5, 15, 30 mg/kg/day, subcutaneous) for 14 days. They then
tested the rats for incubated cue-induced heroin seeking in 3-hour extinction tests on
withdrawal day 13. The authors found that chronic delivery of (+)-naltrexone via minipumps
during the withdrawal phase decreased incubated cue-induced heroin seeking. In follow-up
experiments, they found that acute injections of (+)-naltrexone immediately before withdrawal
day 13 extinction tests had no effect on incubated cue-induced heroin seeking. Furthermore,
chronic delivery of (+)-naltrexone (15 or 30 mg/kg/day) or acute systemic injections (15 or 30
mg/kg) had no effect on ongoing extended access heroin self-administration. Finally, in rats
trained to self-administer methamphetamine (.1 mg/kg/infusion, 9 hours/day, 9 days), chronic
delivery of (+)-naltrexone (30 mg/kg/day) during the withdrawal phase had no effect on
incubated cue-induced methamphetamine seeking. The present results suggest a critical role of
TLR4 in the development of incubation of heroin, but not methamphetamine, craving.

5-Lipoxygenase Activating Protein Reduction Ameliorates Cognitive Deficit, Synaptic
Dysfunction, and Neuropathology in a Mouse Model of Alzheimer's Disease.
Giannopoulos PF, Chu J, Joshi YB, Sperow M, Li JG, Kirby LG, Pratico D. Biol Psychiatry.
2013 May 15. [Epub ahead of print].

5-lipoxygenase activating protein (FLAP) is abundantly present in the central nervous system.
Although its function has been extensively interrogated in the context of peripheral
inflammation, novel roles for this protein are emerging in the central nervous system. The
objective of this study was to investigate the functional role that FLAP plays in a mouse model
of Alzheimer's disease (AD) with plaques and tangles (i.e., 3XTg mice). By implementing a
genetic knockout of FLAP and pharmacologic inhibition with a FLAP inhibitor (MK-591), the
authors evaluated the effect on the AD-like neuropathology, cognition, and synaptic plasticity
in the 3xTg mice. They show that reduction of FLAP leads to amelioration of cognition and
memory along with the rescuing of synaptic dysfunction at an early age before the
development of overt neuropathology. Genetic knockout and pharmacologic inhibition of
FLAP also yielded an improvement in AD pathology through a reduction in A via the y-
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secretase pathway and a decrease in tau phosphorylation through the cdk5 pathway. These
studies identify a novel functional role for FLAP in regulating memory and synaptic plasticity.
They establish this protein at the crossroad of multiple pathways that ultimately contribute to
the development of the entire AD-like phenotype, making it a viable therapeutic target with
disease-modifying capacity for the treatment of this disease.

Sweetened-Fat Intake Sensitizes Gamma-Aminobutyric Acid-Mediated Feeding
Responses Elicited From the Nucleus Accumbens Shell. Newman S, Pascal L, Sadeghian K,
Baldo BA. Biol Psychiatry. 2013 May 1; 73(9): 843-850. doi: 10.1016/j.biopsych.2012.11.027.
Epub 2013 Jan 8.

There is much interest in exploring whether reward-driven feeding can produce druglike
plasticity in the brain. The gamma-aminobutyric acid (GABA) system in the nucleus
accumbens (Acb) shell, which modulates hypothalamic feeding systems, is well placed to
"usurp™ homeostatic control of feeding. Nevertheless, it is unknown whether feeding-induced
neuroadaptations occur in this system. Separate groups of ad libitum-maintained rats were
exposed to daily bouts of sweetened-fat intake, predator stress, or intra-Acb shell infusions of
either d-amphetamine (2 or 10 pg) or the u-opioid agonist D-[Ala2, N-MePhe4, Gly-ol]-
enkephalin (DAMGQO, 2.5 ug), then challenged with intra-Acb shell infusion of the GABAA
agonist, muscimol (10 ng). Exposure to sweetened fat robustly sensitized muscimol-induced
feeding. Sensitization was present 1 week after cessation of the palatable feeding regimen but
had abated by 2 weeks. Rats exposed to sweetened fat did not show an altered feeding
response to food deprivation. Repeated intra-Acb shell infusions of DAMGO (2.5 pg) also
sensitized intra-Acb shell muscimol-driven feeding. However, neither repeated intra-Acb shell
d-amphetamine infusions (2 or 10 pg) nor intermittent exposure to an aversive stimulus
(predator stress) altered sensitivity to muscimol. The authors conclude that palatable feeding
engenders hypersensitivity of Acb shell GABA responses; this effect may involve feeding-
induced release of opioid peptides. Heightened arousal, aversive experiences, or increased
catecholamine transmission alone are insufficient to produce the effect, and a hunger-induced
feeding drive is insufficient to reveal the effect. These findings reveal a novel type of food-
induced neuroadaptation within the Acb; possible implications for understanding crossover
effects between food reward and drug reward are discussed.

Increased Small Conductance Calcium-Activated Potassium Type 2 Channel-Mediated
Negative Feedback on N-methyl-D-aspartate Receptors Impairs Synaptic Plasticity
Following Context-Dependent Sensitization to Morphine. Fakira AK, Portugal GS,
Carusillo B, Melyan Z, Moron JA. Biol Psychiatry. 2013 Jun 1. pii: S0006-3223(13)00405-8.
doi: 10.1016/j.biopsych.2013.04.026. [Epub ahead of print].

Hippocampal long-term potentiation (LTP) is impaired following repeated morphine
administration paired with a novel context. This procedure produces locomotor sensitization
that can be abolished by blocking calcium (Ca?*)-permeable alpha-amino-3-hydroxy-5-methyl-
4-isoxazole propionic acid receptors (AMPARS) in the hippocampus. However, the
mechanisms underlying LTP impairment remain unclear. Here, the authors investigate the role
of N-methyl-D-aspartate receptors (NMDARs), AMPARs, and small conductance Ca**-
activated potassium type 2 (SK2) channels in LTP induction after context-dependent
sensitization to morphine. Mice were treated with saline or escalating doses of morphine (5, 8,
10, and 15 mg/kg) every 12 hours in a locomotor activity chamber and a challenge dose of 5
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mg/kg morphine was given 1 week later. After the challenge, the hippocampi were removed to
assay phosphatase 2A (PP2A) activity, NMDAR, and SK2 channel synaptic expression or to
perform electrophysiological recordings. Impaired hippocampal LTP, which accompanied
morphine-induced context-dependent sensitization, could not be restored by blocking Ca**-
permeable AMPARs. Context-dependent sensitization to morphine altered hippocampal
NMDAR subunit composition and enhanced the SK2 channel-mediated negative feedback on
NMDAR. Increased PP2A activity observed following context-dependent sensitization
suggests that the potentiated SK2 channel effect on NMDAR was mediated by increased SK2
sensitivity to Ca®*. Finally, inhibition of SK2 channel or PP2A activity restored LTP. studies
demonstrate that the SK2 channel-NMDAR feedback loop plays a role in opiate-induced
impairment of hippocampal plasticity and that the positive modulation of SK2 channels occurs
via increases in PP2A activity. This provides further evidence that small conductance Ca**-
activated potassium channels play a role in drug-induced plasticity.

How Might Circadian Rhythms Control Mood? Let Me Count the Ways..... McClung
CA. Biol Psychiatry. 2013 Apr 1. [Epub ahead of print].

Mood disorders are serious diseases that affect a large portion of the population. There have
been many hypotheses put forth over the years to explain the development of major
depression, bipolar disorder, and other mood disorders. These hypotheses include disruptions
in monoamine transmission, hypothalamus-pituitary-adrenal axis function, immune function,
neurogenesis, mitochondrial dysfunction, and neuropeptide signaling (to name a few). Nearly
all people suffering from mood disorders have significant disruptions in circadian rhythms and
the sleep/wake cycle. In fact, altered sleep patterns are one of the major diagnostic criteria for
these disorders. Moreover, environmental disruptions to circadian rhythms, including shift
work, travel across time zones, and irregular social schedules, tend to precipitate or exacerbate
mood-related episodes. Recent studies have found that molecular clocks are found throughout
the brain and body where they participate in the regulation of most physiological processes,
including those thought to be involved in mood regulation. This review will summarize recent
data that implicate the circadian system as a vital regulator of a variety of systems that are
thought to play a role in the development of mood disorders.

Neural Correlates Of Stress- and Food Cue-Induced Food Craving In Obesity:
Association With Insulin Levels. Jastreboff AM, Sinha R, Lacadie C, Small DM, Sherwin
RS, Potenza MN. Diabetes Care. 2013 Feb; 36(2): 394-402.

Obesity is associated with alterations in corticolimbic-striatal brain regions involved in food
motivation and reward. Stress and the presence of food cues may each motivate eating and
engage corticolimibic-striatal neurocircuitry. It is unknown how these factors interact to
influence brain responses and whether these interactions are influenced by obesity, insulin
levels, and insulin sensitivity. The authors hypothesized that obese individuals would show
greater responses in corticolimbic-striatal neurocircuitry after exposure to stress and food cues
and that brain activations would correlate with subjective food craving, insulin levels, and
HOMA-IR. Fasting insulin levels were assessed in obese and lean subjects who were exposed
to individualized stress and favorite-food cues during functional MRI. Obese, but not lean,
individuals exhibited increased activation in striatal, insular, and hypothalamic regions during
exposure to favorite-food and stress cues. In obese but not lean individuals, food craving,
insulin, and HOMA-IR levels correlated positively with neural activity in corticolimbic-striatal
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brain regions during favorite-food and stress cues. The relationship between insulin resistance
and food craving in obese individuals was mediated by activity in motivation-reward regions
including the striatum, insula, and thalamus. These findings demonstrate that obese, but not
lean, individuals exhibit increased corticolimbic-striatal activation in response to favorite-food
and stress cues and that these brain responses mediate the relationship between HOMA-IR and
food craving. Improving insulin sensitivity and in turn reducing corticolimbic-striatal
reactivity to food cues and stress may diminish food craving and affect eating behavior in
obesity.

Pain after Discontinuation of Morphine Treatment Is Associated with Synaptic Increase
of GluA4-Containing AMPAR in the Dorsal Horn of the Spinal Cord. Cabafiero D, Baker
A, Zhou S, Hargett GL, Irie T, Xia Y, Beaudry H, Gendron L, Melyan Z, Carlton SM, Morén
JA. Neuropsychopharmacology. 2013 Jul; 38(8): 1472-1484.

Withdrawal from prescribed opioids results in increased pain sensitivity, which prolongs the
treatment. This pain sensitivity is attributed to neuroplastic changes that converge at the spinal
cord dorsal horn. The authors have recently reported that repeated morphine administration
triggers an insertion of GluA2-lacking (Ca(2+)-permeable) a-amino-3-hydroxy-5-methyl-4-
isoxazole propionic acid receptors (AMPAR) in the hippocampus. This finding together with
the reported involvement of AMPAR in the mechanisms underlying inflammatory pain led the
authors to hypothesize a role for spinal AMPAR in opioid-induced pain behavior. Mice treated
with escalating doses of morphine showed hypersensitivity to mechanical stimulation.
Intrathecal administration of a Ca(2+)-permeable AMPAR selective blocker disrupted
morphine-induced mechanical sensitivity. Analysis of the expression and phosphorylation
levels of AMPAR subunits (GIuA1/2/3/4) in homogenates and in postsynaptic density
fractions from spinal cord dorsal horns showed an increase in GluA4 expression and
phosphorylation in the postsynaptic density after morphine. Co-immunoprecipitation analyses
suggested an increase in GIuA4 homomers (Ca(2+)-permeable AMPAR) and
immunohistochemical staining localized the increase in GluA4 levels in laminae 111-V. The
excitatory postsynaptic currents (EPSCs) recorded in laminae 111-V showed enhanced
sensitivity to Ca(2+)-permeable AMPAR blockers in morphine-treated mice. Furthermore,
current-voltage relationships of AMPAR-mediated EPSCs showed that rectification index (an
indicator of Ca(2+)-permeable AMPAR contribution) is increased in morphine-treated but not
in saline-treated mice. These effects could be reversed by infusion of GluA4 antibody through
patch pipette. This is the first direct evidence for a role of GluA4-containing AMPAR in
morphine-induced pain and highlights spinal GluA4-containing AMPAR as targets to prevent
the morphine-induced pain sensitivity.

Extracellular Signal-Regulated Kinase In the Basolateral Amygdala, But Not the Nucleus
Accumbens Core, Is Critical For Context-Response-Cocaine Memory Reconsolidation In
Rats. Wells AM, Arguello AA, Xie X, Blanton MA, Lasseter HC, Reittinger AM, Fuchs RA.
Neuropsychopharmacology. 2013 Apr; 38(5): 753-762.

The reconsolidation of cocaine memories following retrieval is necessary for the sustained
ability of a cocaine-paired environmental context to elicit cocaine seeking. Extracellular
signal-regulated kinase (ERK) is an intracellular signaling molecule involved in nucleus
accumbens core (NACc)-mediated reconsolidation of Pavlovian cocaine memories. Here, the
authors used a rodent model of drug context-elicited relapse to test the hypothesis that ERK
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would be similarly required for the reconsolidation of context-response-cocaine memories that
underlie drug context-induced reinstatement of instrumental cocaine-seeking behavior, with a
focus on the NACc and on the basolateral amygdala (BLA), another important locus for the
reconsolidation of cocaine memories. The authors show that the mitogen-activated protein
kinase (MEK)/ERK1/2 inhibitor, U0126 (1.0 ug/0.5 ul/hemisphere), microinfused bilaterally
into the BLA--but not the NACc--immediately after brief re-exposure to a previously cocaine-
paired context (that is, cocaine-memory reactivation), significantly attenuated subsequent drug
context-induced cocaine seeking relative to vehicle (VEH). This effect in the BLA was
associated with a transient inhibition of ERK1/2 phosphorylation, and it depended on memory
reactivation given that U0126 administered following exposure to a novel context did not alter
subsequent cocaine seeking. Furthermore, similar to U0126, baclofen+muscimol-induced
(B+M; 106.8/5.7 ng/0.5 pul/hemisphere) neural inactivation of the NACc, following cocaine-
memory reactivation, failed to alter subsequent cocaine seeking. These findings demonstrate
that ERK activation in the BLA, but not the NACc, is required for the reconsolidation of
context-response-cocaine associative memories. Together with prior research, these results
suggest that contextual drug-memory reconsolidation in Pavlovian and instrumental settings
involves distinct neuroanatomical mechanisms.

Temporal Pattern of Cocaine Intake Determines Tolerance vs Sensitization of Cocaine
Effects at the Dopamine Transporter. Calipari ES, Ferris MJ, Zimmer BA, Roberts DC,
Jones SR. Neuropsychopharmacology. 2013 Jun 19. doi: 10.1038/npp.2013.136. [Epub ahead
of print].

The dopamine transporter (DAT) is responsible for terminating dopamine (DA) signaling and
is the primary site of cocaine's reinforcing actions. Cocaine self-administration has been shown
previously to result in changes in cocaine potency at the DAT. To determine whether the DAT
changes associated with self-administration are due to differences in intake levels or temporal
patterns of cocaine-induced DAT inhibition, the authors manipulated cocaine access to
produce either continuous or intermittent elevations in cocaine brain levels. Long-access (LgA,
6h) and short-access (ShA, 2h) continuous self-administration produced similar temporal
profiles of cocaine intake that were sustained throughout the session; however, LgA had
greater intake. ShA and intermittent-access (IntA, 6h) produced the same intake, but different
temporal profiles, with 'spiking' brain levels in IntA compared with constant levels in ShA.
IntA consisted of 5-min access periods alternating with 25-min timeouts, which resulted in
bursts of high responding followed by periods of no responding. DA release and uptake, as
well as the potency of cocaine for DAT inhibition, were assessed by voltammetry in the
nucleus accumbens slices following control, IntA, ShA, and LgA self-administration.
Continuous-access protocols (LgA and ShA) did not change DA parameters, but the 'spiking’
protocol (IntA) increased both release and uptake of DA. In addition, high continuous intake
(LgA) produced tolerance to cocaine, while 'spiking' (IntA) produced sensitization, relative to
ShA and naive controls. Thus, intake and pattern can both influence cocaine potency, and
tolerance seems to be produced by high intake, while sensitization is produced by intermittent
temporal patterns of intake.
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The Volitional Nature Of Nicotine Exposure Alters Anandamide and
Oleoylethanolamide Levels In the Ventral Tegmental Area. Buczynski MW, Polis 1Y,
Parsons LH. Neuropsychopharmacology. 2013 Mar; 38(4): 574-584. doi:
10.1038/npp.2012.210.

Cannabinoid-1 receptors (CB(1)) have an important role in nicotine reward and their function
is disrupted by chronic nicotine exposure, suggesting nicotine-induced alterations in
endocannabinoid (eCB) signaling. However, the effects of nicotine on brain eCB levels have
not been rigorously evaluated. Volitional intake of nicotine produces physiological and
behavioral effects distinct from forced drug administration, although the mechanisms
underlying these effects are not known. This study compared the effects of volitional nicotine
self-administration (SA) and forced nicotine exposure (yoked administration (YA)) on levels
of eCBs and related neuroactive lipids in the ventral tegmental area (VTA) and other brain
regions. Brain lipid levels were indexed both by in vivo microdialysis in the VTA and lipid
extractions from brain tissues. Nicotine SA, but not YA, reduced baseline VTA dialysate
oleoylethanolamide (OEA) levels relative to nicotine-naive controls, and increased
anandamide (AEA) release during nicotine intake. In contrast, all nicotine exposure paradigms
increased VTA dialysate 2-arachidonoyl glycerol (2-AG) levels. Thus, nicotine differentially
modulates brain lipid (2-AG, AEA, and OEA) signaling, and these modulations are influenced
by the volitional nature of the drug exposure. Corresponding bulk tissue analysis failed to
identify these lipid changes. Nicotine exposure had no effect on fatty acid amide hydrolase
activity in the VTA, suggesting that changes in AEA and OEA signaling result from
alterations in their nicotine-induced biosynthesis. Both CB(1) (by AEA and 2-AG) and non-
CB(1) (by OEA) targets can alter the excitability and activity of the dopaminergic neurons in
the VTA. Collectively, these findings implicate disrupted lipid signaling in the motivational
effects of nicotine.

A Gos DREADD Mouse For Selective Modulation Of cAMP Production In
Striatopallidal Neurons. Farrell MS, Pei Y, Wan Y, Yadav PN, Daigle TL, Urban DJ, Lee
HM, Sciaky N, Simmons A, Nonneman RJ, Huang XP, Hufeisen SJ, Guettier JM, Moy SS,
Wess J, Caron MG, Calakos N, Roth BL. Neuropsychopharmacology. 2013 Apr; 38(5): 854-
862.

Here, the authors describe a newly generated transgenic mouse in which the Gs DREADD
(rM3Ds), an engineered G protein-coupled receptor, is selectively expressed in striatopallidal
medium spiny neurons (MSNSs). They first show that in vitro, rM3Ds can couple to Gaolf and
induce cCAMP accumulation in cultured neurons and HEK-T cells. The rM3Ds was then
selectively and stably expressed in striatopallidal neurons by creating a transgenic mouse in
which an adenosine2A (adora2a) receptor-containing bacterial artificial chromosome was
employed to drive rM3Ds expression. In the adora2A-rM3Ds mouse, activation of rM3Ds by
clozapine-N-oxide (CNO) induces DARPP-32 phosphorylation, consistent with the known
consequence of activation of endogenous striatal Gas-coupled GPCRs. They then tested
whether CNO administration would produce behavioral responses associated with
striatopallidal Gs signaling and in this regard CNO dose-dependently decreases spontaneous
locomotor activity and inhibits novelty induced locomotor activity. Last, we show that CNO
prevented behavioral sensitization to amphetamine and increased AMPAR/NMDAR ratios in
transgene-expressing neurons of the nucleus accumbens shell. These studies demonstrate the
utility of adora2a-rM3Ds transgenic mice for the selective and noninvasive modulation of Gas
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signaling in specific neuronal populations in vivo.This unique tool provides a new resource for
elucidating the roles of striatopallidal MSN Gas signaling in other neurobehavioral contexts.

Different Adaptations in AMPA Receptor Transmission in the Nucleus Accumbens after
Short vs Long Access Cocaine Self-Administration Regimens. Purgianto A, Scheyer AF,
Loweth JA, Ford KA, Tseng KY, Wolf ME. Neuropsychopharmacology. 2013 Aug; 38(9):
1789-1797.

Ca(2+)-permeable AMPA receptors (CP-AMPARSs) accumulate in the nucleus accumbens
(NAC) after -1 month of withdrawal from a long-access cocaine self-administration regimen
(6h/d, 10d). This is functionally significant because CP-AMPARs mediate the 'incubated' cue-
induced cocaine craving produced by this regimen. The authors’ present goal was to determine
if other commonly employed cocaine self-administration regimens also elicit CP-AMPAR
accumulation. They compared four regimens, named according to whether sessions were
short-access (ShA, 2h) or long-access (LgA, 6h) and the total number of sessions: LgA/10d
(already shown to elicit CP-AMPAR accumulation), ShA/11d, ShA/20-24d, and LgA/20-24d.
In the latter regimens, rats began with 10 days of ShA and then entered a differential phase
(10-14 days) in which ShA sessions either continued or switched to LgA. Controls self-
administered saline. After >40 days of withdrawal, whole-cell patch-clamp recordings were
performed in NAc core medium spiny neurons to assess the contribution of CP-AMPAR
transmission, based on the magnitude of synaptic suppression elicited by bath application of
the selective CP-AMPAR antagonist naspm (100uM). Naspm produced a non-significant (-
10%) attenuation of electrically evoked local excitatory postsynaptic current in the saline and
ShA groups. By contrast, a significant naspm-induced synaptic attenuation (25-30%) was
observed in both the LgA groups. Further analyses indicate that this emergence of CP-
AMPAR transmission in the LgA groups is associated with increased baseline responsiveness
of MSN to excitatory drive. Together with data on cocaine infusions in each group, these
results show that CP-AMPAR accumulation and enhanced glutamate transmission is
associated with longer sessions (6h), rather than the number of sessions or cocaine infusions.

Chronic Interferon-a Decreases Dopamine 2 Receptor Binding and Striatal Dopamine
Release in Association with Anhedonia-Like Behavior in Nonhuman Primates. Felger JC,

Mun J, Kimmel HL, Nye JA, Drake DF, Hernandez CR, Freeman AA, Rye DB, Goodman
MM, Howell LL, Miller AH. Neuropsychopharmacology. 2013 May 9. [Epub ahead of print].
Neuroimaging studies in humans have demonstrated that inflammatory cytokines target basal
ganglia function and presynaptic dopamine (DA), leading to symptoms of depression.
Cytokine-treated nonhuman primates also exhibit evidence of altered DA metabolism in
association with depressive-like behaviors. To further examine cytokine effects on striatal DA
function, eight rhesus monkeys (four male, four female) were administered interferon (IFN)-a
(20MIU/m? s.c.) or saline for 4 weeks. In vivo microdialysis was used to investigate IFN-o
effects on DA release in the striatum. In addition, positron emission tomography (PET) with
[*'C]raclopride was used to examine IFN-a-induced changes in DA2 receptor (D2R) binding
potential before and after intravenous amphetamine administration. DA transporter binding
was measured by PET using [*®F]2B-carbomethoxy-3p-(4-chlorophenyl)-8-(2-
fluoroethyl)nortropane. Anhedonia-like behavior (sucrose consumption) was assessed during
saline and IFN-o administration. In vivo microdialysis demonstrated decreased release of DA
after 4 weeks of IFN-a administration compared with saline. PET neuroimaging also revealed
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decreased DA release after 4 weeks of IFN-a as evidenced by reduced displacement of
[*'C]raclopride following amphetamine administration. In addition, 4 weeks of IFN-a was
associated with decreased D2R binding but no change in the DA transporter. Sucrose
consumption was reduced during IFN-o administration and was correlated with decreased DA
release at 4 weeks as measured by in vivo microdialysis. Taken together, these findings
indicate that chronic peripheral IFN-o exposure reduces striatal DA release in association with
anhedonia-like behavior in nonhuman primates. Future studies examining the mechanisms of
cytokine effects on DA release and potential therapeutic strategies to reverse these changes are
warranted.

Dual Inhibition Of Endocannabinoid Catabolic Enzymes Produces Enhanced
Antiwithdrawal Effects In Morphine-Dependent Mice. Ramesh D, Gamage TF, Vanuytsel
T, Owens RA, Abdullah RA, Niphakis MJ, Shea-Donohue T, Cravatt BF, Lichtman AH.
Neuropsychopharma-cology. 2013 May; 38(6): 1039-1049.

Inhibition of the endocannabinoid catabolic enzymes, monoacylglycerol lipase (MAGL) or
fatty acid amide hydrolase (FAAH) attenuates naloxone-precipitated opioid withdrawal signs
in mice via activation of CB1 receptors. Complete FAAH inhibition blocks only a subset of
withdrawal signs, whereas complete MAGL inhibition elicits enhanced antiwithdrawal
efficacy, but is accompanied with some cannabimimetic side effects. Thus, the primary
objective of the present study was to determine whether combined, full FAAH inhibition and
partial MAGL represents an optimal strategy to reduce opioid withdrawal. To test this
hypothesis, the authors examined whether combined administration of high-dose of the FAAH
inhibitor PF-3845 and low-dose of the MAGL inhibitor JZL184, as well as the novel dual
FAAH-MAGL inhibitor SA-57, which is 100-fold more potent in inhibiting FAAH than
MAGL, would prevent spontaneous withdrawal in morphine-dependent mice, a model with
greater face validity than precipitating withdrawal with p-opioid receptor antagonists.
Strikingly, a combination of low-dose JZL184 and high-dose PF-3845 as well as the dual
inhibitor SA-57 reduced all abrupt withdrawal signs (ie, platform jumping, paw flutters, head
shakes, diarrhea, and total body weight loss), but did not elicit any cannabimimetic side
effects. In addition, JZL.184 or PF-3845 blocked naloxone-precipitated hypersecretion in
morphine-dependent small intestinal tissue. Collectively, these results are the first to show that
endocannabinoid catabolic enzyme inhibitors reduce abrupt withdrawal in morpine-dependent
mice and are effective in a novel in vitro model of opioid withdrawal. More generally, these
findings support the idea that joint MAGL and FAAH inhibition represents a promising
approach for the treatment of opioid dependence.
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BEHAVIORAL AND BRAIN DEVELOPMENT RESEARCH

White Matter Alterations at 33-Year Follow-Up in Adults with Childhood Attention-
Deficit/Hyperactivity Disorder. Cortese S, Imperati D, Zhou J, Proal E, Klein RG,
Mannuzza S, Ramos-Olazagasti MA, Milham MP, Kelly C, Castellanos FX. Biol Psychiatry.
2013 Apr 5. [Epub ahead of print].

Attention-deficit/hyperactivity disorder (ADHD) is increasingly conceived as reflecting altered
functional and structural brain connectivity. The latter can be addressed with diffusion tensor
imaging (DTI). The authors examined fractional anisotropy (FA), a DTI index related to white
matter structural properties, in adult male subjects diagnosed with ADHD in childhood
(probands) and matched control subjects without childhood ADHD. Additionally, they
contrasted FA among probands with and without current ADHD in adulthood and control
subjects. Participants were from an original cohort of 207 boys and 178 male control subjects.
At 33-year follow-up, analyzable DTI scans were obtained in 51 probands (41.3+2.8 yrs) and
66 control subjects (41.2+3.1 yrs). Voxel-based FA was computed with tract-based spatial
statistics, controlling for multiple comparisons. Probands with childhood ADHD exhibited
significantly lower FA than control subjects without childhood ADHD in the right superior
and posterior corona radiata, right superior longitudinal fasciculus, and in a left cluster
including the posterior thalamic radiation, the retrolenticular part of the internal capsule, and
the sagittal stratum (p<.05, corrected). Fractional anisotropy was significantly decreased
relative to control subjects in several tracts in both probands with current and remitted ADHD,
who did not differ significantly from each other. Fractional anisotropy was not significantly
increased in probands in any region. Decreased FA in adults with childhood ADHD regardless
of current ADHD might be an enduring trait of ADHD. White matter tracts with decreased FA
connect regions involved in high-level as well as sensorimotor functions, suggesting that both
types of processes are involved in the pathophysiology of ADHD.

Physiological Regulation at 9 Months of Age in Infants Prenatally Exposed to Cigarettes.
Schuetze P, Eiden RD, Colder CR, Gray TR, Huestis MA. Infancy. 013; 18(2): 233-255.
The primary purpose of this study was to examine the association between prenatal cigarette
exposure and physiological regulation at 9 months of age. Specifically, the authors explored
the possibility that any association between prenatal cigarette exposure and infant
physiological regulation was moderated by postnatal environmental tobacco smoke (ETS)
exposure or infant gender. The authors evaluated whether male infants with prenatal cigarette
exposure or infants who were also exposed to ETS after birth had the highest levels of
physiological dysregulation. Respiratory sinus arrhythmia (RSA) was obtained from 206 (142
exposed and 64 nonexposed) infants during a baseline period and during procedures designed
to elicit both positive and negative affect. There was a significant suppression of RSA during
the negative affect task for nonexposed infants but not for exposed infants. Postnatal ETS
exposure did not moderate this association; however, gender did moderate this association
such that boys with prenatal cigarette exposure had a significant increase in RSA rather than
the suppression seen among both nonexposed boys and girls. These results provide additional
support for the idea that boys are particularly vulnerable to the effects of prenatal cigarette
exposure.
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Changes in Smoking Patterns During Pregnancy. Eiden RD, Homish GG, Colder CR,
Schuetze P, Gray TR, Huestis MA. Subst Use Misuse. 2013 May; 48(7): 513-522.

This study examined trajectories of smoking during pregnancy among low-income smokers
and differences on demographics, psychopathology, and smoking outcome expectancies
among women with different smoking trajectories. The sample consisted of 215 urban
pregnant smokers living in the United States. Results indicated four trajectories of smoking
and significant changes over time within each trajectory. Persistent smokers had the highest
demographic and mental health risks, reported higher craving compared to light smokers, and
were more likely to endorse smoking to reduce negative affect, for state enhancement motives.
Implications for intervention are discussed.

Prenatal Cocaine Exposure Alters Functional Activation in the Ventral Prefrontal
Cortex and its Structural Connectivity with the Amygdala. Li Z, Santhanam P, Coles CD,
Ellen Lynch M, Hamann S, Peltier S, Hu X. Psychiatry Res. 2013 Jul 30; 213(1): 47-55.
Prenatal cocaine exposure (PCE) is associated with arousal dysregulation, and alterations of
amygdala activity in response to emotional arousal have previously been reported. However,
voluntary regulation of emotional affect, enabling appropriate neural response to different
streams of stimuli, must also engage prefrontal regions, yet the impact of PCE on these
prefrontal mechanisms has not been investigated. Recent neuroimaging studies have shown the
involvement of ventral prefrontal cortex (VPFC) in the modulation of amygdala reactivity and
the mediation of effective emotional regulation. Based on these findings, using functional
magnetic resonance imaging (fMRI) and diffusion tensor imaging (DTI), the present study
compared functional activations of the VPFC as well as its structural connectivity with the
amygdala between groups of PCE and control adolescents. In a working memory task with
emotional distracters, the PCE adolescents exhibited less capability of increasing their vPFC
activation in response to increased memory load, which corresponded with their less
suppressed amygdala activation. Reduced structural connectivity between the vPFC and the
amygdala was also observed from DTI measurement in the PCE group. In addition,
correlations between amygdala activation and (i) vPFC activation, as well as (ii) amygdala-
VPFC structural connectivity, were observed in the control but not in the PCE group. These
data complement previous findings of the impact of PCE on the activity of the amygdala and
extend our understanding of the neurobiological mechanisms underlying the effect of PCE on
arousal dysregulation reported in human and animal studies.

Selective Impact of Early Parental Responsivity on Adolescent Stress Reactivity.
Hackman DA, Betancourt LM, Brodsky NL, Kobrin L, Hurt H, Farah MJ. PLoS One. 2013;
8(3): €58250. doi: 10.1371/journal.pone.0058250. 2013 Mar 13. [Epub ahead of print].
Research in animals has shown that early life experience, particularly parenting behaviors,
influences later-life stress reactivity. Despite the tremendous relevance of this finding to
human development and brain function, it has not been tested prospectively in humans. In this
study two aspects of parenting were measured at age 4 in a sample of healthy, low
socioeconomic status, African American children, and stress reactivity was measured in the
same children 11-14 years later using a modified version of the Trier Social Stress Test (n =
55). Salivary cortisol was measured before, during and after the stressor and data were
analyzed using piecewise hierarchical linear modeling. Parental responsivity, independent of
the use of physical discipline, was positively related to cortisol reactivity. Effects were
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independent of subjective appraisals of the stressor and were also independent of other
environmental risk factors and current psychosocial functioning. Therefore, this study

demonstrates in a novel and precise fashion that early childhood parental responsivity

prospectively and independently predicts stress reactivity in adolescence.

Prospective Effects of Adolescent Indicators of Behavioral Disinhibition on DSM-1V
Alcohol, Tobacco, and lllicit Drug Dependence in Young Adulthood. Palmer RH, Knopik
VS, Rhee SH, Hopfer CJ, Corley RC, Young SE, Stallings MC, Hewitt JK. Addict Behav.
2013 Sep; 38(9): 2415-2421.

The objective of this study was to identify robust predictors of drug dependence. This
longitudinal study included 2,361 male and female twins from an ongoing longitudinal study
at the Center for Antisocial Drug Dependence (CADD) at the University of Colorado Boulder
and Denver campuses. Twins were recruited for the CADD project while they were between
the ages of 12 and 18. Participants in the current study were on average approximately 15
years of age during the first wave of assessment and approximately 20 years of age at the
second wave of assessment. The average time between assessments was five years. A
structured interview was administered at each assessment to determine patterns of substance
use and Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; Fourth Edition)
attention deficit hyperactivity disorder (ADHD), conduct disorder (CD), and drug dependence
symptoms. Cloninger’s Tridimensional Personality Questionnaire was also used to assess
novelty seeking tendencies (NS). At the second wave of assessment, DSM-1V dependence
symptoms were reassessed using the same interview. Path analyses were used to examine
direct and indirect mechanisms linking psychopathology and drug outcomes. Adolescent
substance use, CD, and NS predicted young adult substance dependence, whereas the
predictive effects of ADHD were few and inconsistent. Furthermore, CD and NS effects were
partially mediated by adolescent substance use. Adolescent conduct problems, novelty
seeking, and drug use are important indices of future drug problems. The strongest predictor
was novelty seeking.

A Preliminary Experimental Investigation of Peer Influence on Risk-Taking among
Adolescent Smokers and Non-Smokers. Cavalca E, Kong G, Liss T, Reynolds EK, Schepis
TS, Lejuez CW, Krishnan-Sarin S. Drug Alcohol Depend. 2013 Apr 1; 129(1-2): 163-166.
Epidemiological evidence suggests that peer influence plays a significant role in a variety of
adolescent risk-taking behaviors, including tobacco use. The authors attempted to establish this
relationship in a controlled laboratory setting. They modified the Balloon Analog Risk Task
(BART) task to include a peer component to investigate whether peer influences alter risk-
taking behaviors. Thirty-nine adolescents (22 smokers, 17 non-smokers) completed one
experimental session during which the standard and peer BART were presented in
counterbalanced order, with the dependent measures being adjusted mean number of pumps
and explosions. The authors also examined the relationship of changes in the BART (standard-
peer) to personality measures of impulsivity (BIS-11) and resistance to peer influence (RPI). A
significant interaction of BART type and smoking status was present (p=.05); specifically
smokers had a greater increase in the number of explosions by 2.27 (SD=3.12) compared to an
increase of .29 (SD=2.87) by non-smokers. BIS-11 scores were related to peer-influenced
BART changes: those who were more impulsive experienced greater changes in risk-taking,
but no similar relationships were observed for the RPI. These results suggest that peer
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influences enhance risk-taking among adolescents, and that smokers may be more susceptible
to these influences.

Influence of Social Stress on Risk-Taking Behavior in Adolescents. Reynolds EK,
Schreiber WM, Geisel K, Macpherson L, Ernst M, Lejuez CW. J Anxiety Disord. 2013 Apr;
27(3): 272-2717.

Risk-taking behavior involves making choices with uncertain positive or negative outcomes.
Evidence suggests that risk-taking behavior is influenced by emotional state. One such
emotional experience is social anxiety, which has been related to both risk-avoidant and risk-
seeking decision making. The present study examined a community sample of 34 adolescents
grouped into low (Low SA Group) and high (High SA Group) social anxiety (SA). Both
groups were compared on changes in performance on a risk taking task (Balloon Analogue
Risk Task) between a social threat condition (modified Trier Social Stress Test, High Stress)
and a control condition (Low Stress). These conditions were administered on different days,
and the order was counterbalanced across subjects. A groupxcondition interaction revealed
that the High SA Group showed greater risk-taking behavior when exposed to the High Stress
Condition compared to the Low Stress Condition, while the Low SA Group evidenced no
difference between the two conditions. Interpretations for the increased risk behavior under the
condition of social stress for those high in social anxiety are discussed as well as implications
for understanding the complex relationship between social anxiety and risk behavior.

Cortisol Reactivity in Two-Year-Old Children Prenatally Exposed to Methamphetamine.
Kirlic N, Newman E, Lagasse LL, Derauf C, Shah R, Smith LM, Arria AM, Huestis MA,
Haning W, Strauss A, Dellagrotta S, Dansereau LM, Abar B, Neal CR, Lester BM. J Stud
Alcohol Drugs. 2013 May; 74(3): 447-451.

Until now, the functioning of the hypothalamic-pituitary-adrenal (HPA) axis in children with
prenatal methamphetamine exposure (PME) had been unexamined. Previous research indicates
that prenatal exposure to stimulant drugs is associated with dose-response alterations in neural
growth and connectivity and consequent neurobehavioral deficits. In addition, children of
drug-using parents are at an increased risk for exposure to chronic postnatal stress. In this
preliminary study, the authors examined the associations of PME and postnatal environmental
stress with cortisol stress reactivity in children with PME. Participants were 2-year-old
children (N = 123; 55.3% male) with PME from a multicenter longitudinal Infant,
Development, Environment, and Lifestyle Study. Saliva samples were obtained before and
after a stress-inducing separation task. Hierarchical multiple regression analyses examined
prenatal drug exposure, methodological and postnatal stress covariates, and interactions
between levels of PME and postnatal stress. Mild to moderate potential for child physical
abuse moderated increased cortisol reactivity in high exposed children with PME. Blunted
cortisol reactivity was associated with caregiver's postnatal alcohol use, child's behavioral
dysregulation, and the interaction between higher levels of PME and caregiver's
psychopathology. Consistent with the known effects of stimulant drugs and chronically
stressful environments on the HPA axis and, thus, the toxic stress and allostatic load
phenomena, these results imply that elevated PME may be associated with alterations in the
programming of the HPA axis reflecting hyperactivity, which under significant and chronic
environmental stress then may become hypoactive.
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Prenatal Tobacco Exposure Predicts Differential Brain Function during Working
Memory in Early Adolescence: A Preliminary Investigation. Bennett DS, Mohamed FB,
Carmody DP, Malik M, Faro SH, Lewis M. Brain Imaging Behav. 2013 Mar; 7(1): 49-509.
Children prenatally exposed to tobacco exhibit higher rates of learning and emotional-
behavioral problems related to worse working memory performance. Brain function, however,
among tobacco exposed children while performing a working memory task has not previously
been examined. This study compared the brain function of tobacco-exposed (n=7) and
unexposed (n=11) 12-year-olds during a number N-back working memory task using an event-
related functional magnetic resonance imaging (fMRI) design. Prenatal alcohol exposure,
neonatal medical problems, environmental risk, and sex were statistically controlled. Tobacco-
exposed children showed greater activation in inferior parietal regions, whereas unexposed
children showed greater activation in inferior frontal regions. These differences were observed
in the context of correct responses, suggesting that exposed and unexposed children use
different brain regions and approaches to succeed in working memory tasks. Implications for
future research and intervention are discussed.

Externalizing Problems in Late Childhood as a Function of Prenatal Cocaine Exposure
and Environmental Risk. Bennett DS, Marini VA, Berzenski SR, Carmody DP, Lewis M. J
Pediatr Psychol. 2013 Apr; 38(3): 296-308.

The objective of this study was to examine whether prenatal cocaine exposure (PCE) predicts
externalizing problems in late childhood. Externalizing problems were assessed using
caregiver, teacher, and child ratings and a laboratory task when children (N = 179; 74 cocaine
exposed) were aged 8-10 years. PCE, environmental risk, sex, neonatal health, other prenatal
exposures, and foster care history were examined as predictors of externalizing problems.
Multiple regression analyses indicated that PCE, environmental risk, and male sex explained
significant variance in externalizing problems in late childhood. Models varied by source of
information. PCE predicted externalizing problems for child laboratory behavior and
interacted with sex because males with PCE reported more externalizing problems. PCE did
not predict caregiver or teacher ratings of externalizing problems. The effect of PCE on
externalizing problems may persist into late childhood. The findings highlight the potential
importance of including child-based measures of externalizing problems in studies of prenatal
exposure.

Parenting Styles and Emotional Intelligence of HIV-Affected Children in Thailand.

Lee SJ, Li L, Thammawijaya P. AIDS Care. 2013 May 7. [Epub ahead of print].

The purpose of this study was to examine the impact of parenting styles on emotional
intelligence of HIV-affected children in Thailand. This study uses data from 205 HIV-affected
children in northern and northeastern Thailand. Correlation and regression analyses were used
to examine the predictors of emotional intelligence. Children reporting higher levels of stress
reported less caring parenting style (standardized beta [B]=-0.18, p=0.050). Children with
higher self-esteem were also more likely to perceive their parents as caring (B=0.48, p=0.002).
Children who scored lower on their self-esteem reported their parents to be more
overprotective (B=-0.30, p=0.030), and children reporting higher levels of stress reported their
parents to be more overprotective (B=0.12, p=0.010). Children reporting caring parenting style
were significantly more likely to report higher emotional intelligence (B=0.66, p=0.001).
Parenting styles play an important role in the emotional intelligence. Identifying and testing
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interventions to help parents improve their parenting styles, while helping their HIV-affected
children cope with stress and self-esteem, are essential in promoting mental health of HIV-
affected children in Thailand.

Mental Health Disorders among Caregivers of Preschool Children in the Asenze Study in
KwaZulu-Natal, South Africa. Chhagan MK, Mellins CA, Kauchali S, Craib MH, Taylor
M, Kvalsvig JD, Davidson LL. Matern Child Health J. 2013 Mar 7. [Epub ahead of print].
Given the existing evidence linking parental depression with infant and early child
development, the authors’ aim was to describe the burden of mental health disorders among
caregivers of young children aged 4-6 years living in an environment of poverty and high HIV
seroprevalence. The authors employed baseline data from an epidemiologic study of the
health and psychosocial needs of preschool-aged children. Primary caregivers of index
children recruited from a household survey were screened for common mental disorders using
the Client Diagnostic Questionnaire (CDQ). Sociodemographic, HIV and general health
surveys were also conducted. Many caregivers (449/1,434; 31.3 %) screened positive for at
least one psychiatric disorder on the CDQ, with post-traumatic-stress-disorder being the most
common. Caregivers who screened positive for any disorder were more likely to be older, to
have no individual sources of income and to have less formal education. Presence of a disorder
was also significantly associated with lower employment levels within the household and
death of a young child within the household. Known HIV-infected caregivers were more likely
to have any mood disorder than caregivers who previously tested negative. The data support
the need for mental health treatment interventions in South Africa, particularly interventions
directed at PTSD and depression, and that take into account the high burden of poverty, HIV
and childhood mortality. Given the limited formal mental health structure in South Africa to
address these highly prevalent disorders; community-based mental health supports, available
through decentralized health systems many be critical to delivering accessible interventions.

Effects of Prenatal and Postnatal Parent Depressive Symptoms on Adopted Child HPA
Requlation: Independent and Moderated Influences. Laurent HK, Leve LD, Neiderhiser
JM, Natsuaki MN, Shaw DS, Harold GT, Reiss D. Dev Psychol. 2013 May; 49(5): 876-886.
This study used a prospective adoption design to investigate effects of prenatal and postnatal
parent depressive symptom exposure on child hypothalamic-pituitary-adrenal (HPA) activity
and associated internalizing symptoms. Birth mother prenatal symptoms and adoptive
mother/father postnatal (9-month, 27-month) symptoms were assessed with the Beck
Depression Inventory in a sample of 192 families as part of the Early Growth and
Development adoption Study. Child morning/evening cortisol levels and child symptoms of
internalizing disorders (according to mother/father report on the Child Behavior Checklist)
were assessed at 54 months, and birth mother diurnal cortisol was measured at 48 months
postnatal. Hierarchical linear modeling was used to test main effects and interactions of
parents' symptoms predicting child cortisol, controlling for birth mother cortisol. Prenatal
exposure to birth mother symptoms predicted lower child cortisol (main effect), as did
postnatal exposure to adoptive parent symptoms (interaction effects). Adoptive mother 9-
month symptoms exacerbated cortisol-lowering effects of both concurrent paternal symptoms
and later (27-month) maternal symptoms, and the effect of birth mother cortisol. Lower child
cortisol, in turn, was associated with higher child internalizing symptoms. Implications are
discussed with respect to the intergenerational transmission of depression risk.
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Dissociable Attentional and Affective Circuits in Medication-Naive Children with
Attention-Deficit/Hyperactivity Disorder. Posner J, Rauh V, Gruber A, Gat I, Wang Z,
Peterson BS. Psychiatry Res. 2013 Jul 30; 213(1): 24-30.

Current neurocognitive models of attention-deficit/hyperactivity disorder (ADHD) suggest that
neural circuits involving both attentional and affective processing make independent
contributions to the phenomenology of the disorder. However, a clear dissociation of
attentional and affective circuits and their behavioral correlates has yet to be shown in
medication-naive children with ADHD. Using resting-state functional connectivity MRI (rs-
fcMRI) in a cohort of medication naive children with (N=22) and without (N=20) ADHD, the
authors demonstrate that children with ADHD have reduced connectivity in two neural
circuits: one underlying executive attention (EA) and the other emotional regulation (ER). The
authors also demonstrate a double dissociation between these two neural circuits and their
behavioral correlates such that reduced connectivity in the EA circuit correlates with executive
attention deficits but not with emotional lability, while on the other hand, reduced connectivity
in the ER circuit correlates with emotional lability but not with executive attention deficits.
These findings suggest potential avenues for future research such as examining treatment
effects on these two neural circuits as well as the potential prognostic and developmental
significance of disturbances in one circuit vs the other.

Prenatal Tobacco Exposure, Biomarkers for Tobacco in Meconium, and Neonatal
Growth Outcomes. Himes SK, Stroud LR, Scheidweiler KB, Niaura RS, Huestis MA.. J
Pediatr. 2013 May; 162(5): 970-975.

The objective of this study was to assess relationships between marker concentrations of
tobacco in meconium and weekly self-reported maternal cigarette consumption, and prediction
of neonatal growth outcomes. Pregnant mothers (n = 119) from a longitudinal maternal
smoking and infant neurobehavioral study (Behavior and Mood in Babies and Mothers [BAM
BAM]) provided daily tobacco smoking histories. Nicotine, cotinine, and trans-3'-
hydroxycotinine concentrations were quantified in 111 neonatal meconium specimens by
liquid chromatography-tandem mass spectrometry. Median self-reported third trimester
smoking was 5.9 cigarettes per day among smokers. Meconium samples from infants born to
non-smokers (n = 42) were negative for tobacco markers, while specimens from self-reported
smokers (n = 41) were positive for (median, range) nicotine (50.1 ng/g, 3.9-294), cotinine
(73.9 ng/g, 6.4-329), and trans-3'-hydroxycotinine (124.5 ng/g, 10.2-478). Quitters (n = 28)
self-reported stopping smoking at gestational weeks 2-39. Four meconium specimens from
quitters were positive for tobacco biomarkers. Reduced birth weight, length, and head
circumference significantly correlated with presence of meconium markers but not with
individual or total marker concentrations. Among quitters and smokers, reduced infant birth
weight, head circumference, and gestational age correlated with total and average daily
cigarette consumption in the second and third trimesters. Smoking cessation or reduction
during pregnancy improved neonatal outcomes. The window of detection for tobacco in
meconium appears to be the third trimester; however, low exposure in this trimester failed to
be detected. These results will aid physicians in educating women who are pregnant or
thinking about becoming pregnant on the negative consequences of smoking during
pregnancy. In addition, infants at risk can be identified at birth to assist early intervention
efforts.
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Qualitative Change in Executive Control during Childhood and Adulthood. Chevalier N,
Huber KL, Wiebe SA, Espy KA. Cognition. 2013 Jul; 128(1): 1-12.

Executive control development typically has been conceptualized to result from quantitative
changes in the efficiency of the underlying processes. In contrast, the present study addressed
the possibility of qualitative change with age by examining how children and adults detect task
switches. Participants in three age groups (5- and 10-year-old children, young adults)
completed two conditions of a cued task-switching paradigm where task cues were presented
either in isolation or in conjunction with transition cues. Five-year-olds performed better with
transition cues, whereas the reverse effect was observed at age 10 and with adults. Unlike 5-
year-olds who detect switches after semantically processing cues, older participants
strategically detect switches based on perceptual processing only. Age-related qualitative
changes promote increasingly optimal adjustment of executive resources with age.

Parenting Practices in Pregnancy Smokers Compared to Non Smokers. Tandon M, Si X,
Belden A, Spitznagel E, Wakschlag LS, Luby J. J Clin Med Res. 2013 Apr; 5(2): 84-91.

The present investigation compared parenting practices in a sample of preschoolers whose
mothers reported smoking during pregnancy versus those who did not. A sample of n = 216,
3.0- to 5.11-year-old children, participants in an ongoing longitudinal study, was separated
into those reportedly exposed to smoking in utero and those who were not. Parenting practices
were compared between the two groups, using T-tests and exact logistic regressions. Multiple
linear regressions and multivariate logistic regressions were used to examine the association
between smoking status and parenting, controlling for variables also known to be associated
with parenting practices. The current study findings suggest that smoking during pregnancy is
associated with harsh parenting practices. The study results highlight the possible role of
parenting in disruptive outcomes well-known in toddlers exposed to nicotine in utero and have
implications for targeting early interventions in these populations.

Medication-taking Self-Efficacy and Medication Adherence among HIV-Infected
Cocaine Users. Waldrop-Valverde D, Dong C, Ownby RL. J Assoc Nurses AIDS Care. 2013
May-Jun; 24(3): 198-206.

This prospective, observational study tested the ability of self-efficacy for taking antiretroviral
medications to predict medication adherence among current and former cocaine and heroin
users. Electronic monitors to record bottle openings and self-report measures of medication
adherence were used. The sample included 99 men and women who were interviewed at 4-
week intervals for 6 months. Mixed effects regression models to test the relationship of
substance use and self-efficacy for medication-taking with percent of self-report adherence,
dose adherence, number of days adherent, and adherence to medication schedule at each study
visit showed that medication-taking self-efficacy was significantly related to all measures of
adherence except schedule adherence. Findings also showed that electronically monitored
adherence measures declined over the study period whereas self-report adherence did not.
Findings suggest that self-efficacy can have a sustained effect on adherence to doses but may
not be an influential predictor of adherence to their correct timing.
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Adolescent Girls' ADHD Symptoms and Young Adult Driving: The Role of Perceived
Deviant Peer Affiliation. Cardoos SL, Loya F, Hinshaw SP. J Clin Child Adolesc Psychol.
2013; 42(2): 232-242.

The authors’ goal was to examine the role of adolescent perceived deviant peer affiliation in
mediating or moderating the association between adolescent attention-deficit/hyperactivity
disorder (ADHD) symptoms and young adult driving risk in females with and without ADHD.
The overall sample included 228 ethnically and socioeconomically diverse girls with or
without a diagnosis of ADHD in childhood (Wave 1; 6-12 years) followed through
adolescence (Wave 2; 11-18 years) and into young adulthood (Wave 3; 17-24 years). A
subsample of 103 girls with a driving license by Wave 3 and with full data for all study
variables was utilized in this investigation. In adolescence, mothers and teachers reported on
ADHD symptoms (inattention and hyperactivity/impulsivity), and participants reported on
perceived deviant peer affiliation. In young adulthood, participants reported on driving
behavior and outcomes, including number of accidents, number of moving vehicle citations,
and ever having driven illegally. Covariates included age and adolescent oppositional defiant
disorder/conduct disorder. Inattention directly predicted citations. Perceived deviant peer
affiliation mediated the association between inattention and (a) accidents and (b) citations. In
addition, perceived deviant peer affiliation moderated the association between hyperactivity/
impulsivity and accidents, with hyperactivity/impulsivity predicting accidents only for those
with low perceived deviant peer affiliation. Perceived deviant peer affiliation appears to play
an important role in the association between ADHD symptoms and driving outcomes. These
findings provide preliminary evidence that both ADHD symptoms and peer processes should
be targeted in interventions that aim to prevent negative driving outcomes in young women
with and without ADHD.

Poverty, Problem Behavior, and Promise: Differential Susceptibility among Infants
Reared in Poverty. Conradt E, Measelle J, Ablow JC. Psychol Sci. 2013 Mar 1; 24(3): 235-
242.

Do infants reared in poverty exhibit certain physiological traits that make them susceptible to
the positive and negative features of their caregiving environment? Guided by theories of
differential susceptibility and biological sensitivity to context, the authors evaluated whether
high baseline respiratory sinus arrhythmia (RSA) operates as a susceptibility factor among
infants reared in poverty (N = 73). Baseline RSA at 5 months, the quality of the attachment
relationship at 17 months, and the interaction of these two factors were included in their
models as predictors of problem behavior at 17 months. Consistent with theory, results showed
no significant differences in problem behavior among infants with low baseline RSA,;
however, infants with high baseline RSA exhibited the lowest levels of problem behavior if
reared in an environment that fostered security, and they exhibited the highest levels of
problem behavior if reared in an environment that fostered disorganization. These results have
important implications for the psychological health of infants living in poverty.

Serotonin Transporter Gene Moderates Associations between Mood, Memory and
Hippocampal Volume. Price JS, Strong J, Eliassen J, McQueeny T, Miller M, Padula CB,
Shear P, Lisdahl K. Behav Brain Res. 2013 Apr 1; 242: 158-165.

The short (S) allele of the serotonin transporter gene (5-HTTLPR) is associated with reduced
serotonin turnover compared to the long (L) allele in Caucasians. Few studies have examined
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its impact on memory and brain structure in healthy young adults. Participants included 51
healthy young adults (25 female; ages 18-25). Multiple regressions examined the independent
contribution of 5-HTTLPR biomarker genotype and its interactions with gender and sub-
clinical depressive symptoms on hippocampal volumes and memory. The 5-HTTLPR
genotype significantly interacted with gender in predicting larger left hippocampal volumes in
S-carrying females and smaller hippocampal volumes in males (p<.03). Gender also
moderated the impact of the 5-HTTLPR on neurocognition. In females, S allele carriers had
poorer visual recall compared to L carriers (p<.05). A three-way interaction between 5-
HTTLPR, gender, and depressive symptoms was also observed (p<.04). In females, larger left
hippocampal volumes were associated with increased depressive symptoms while the opposite
was seen in males. Finally, in male and female S carriers, increased depressive symptoms were
marginally associated with poorer verbal memory (p<.09). In females, the 5-HTTLPR S allele
was associated with poorer memory performance, increased depressive symptoms and larger
hippocampal volumes. In males, the S allele predicted smaller hippocampal volumes and
increased depressive symptoms. The opposite morphometric patterns likely reflect gender
differences in adolescent hippocampal development. Larger longitudinal studies are needed to
examine whether the impact of 5-HTTLPR genotype on neurocognition across development
differs according to extent of mood symptoms and gender.

Cigar, Cigarillo, and Little Cigar Use among Current Cigarette-Smoking Adolescents.
Schuster RM, Hertel AW, Mermelstein R. Nicotine Tob Res. 2013 May; 15(5): 925-931.
Cigar, cigarillo, and little cigar (CCLC) use is prevalent among adolescents, particularly
among those who smoke cigarettes. Using data from a longitudinal study of smoking patterns
among adolescents, the authors examined differences between CCLC users (ever and past 30
days) and nonusers (never and not in the past 30 days) among adolescents who smoked a
cigarette in the last month (n = 486). In our sample, 76.7% reported ever trying CCLC and
40.7% reported past month CCLC use. Bivariate analyses showed that CCLC users differed
from nonusers in terms of demographics, other forms of tobacco use, other substance use, and
mental health. Multivariate logistic regression analyses found that both ever and past 30-day
CCLC use were strongly associated with being male and concurrent use of hookah. Ever
CCLC use was also strongly associated with recent use of alcohol, and past 30-day CCLC use
was strongly associated with antisocial behavior. After controlling for the number of days on
which cigarettes were smoked in the past 30 days, past 30-day CCLC use was associated with
most other forms of tobacco use, other substance use, and mental health, but not with number
of cigarettes smoked in the past month and nicotine dependence. Results suggest that CCLC
use is high among adolescent cigarette users and is associated with a variety of negative
correlates. Importantly, many of these relationships are not accounted for by the adolescent's
level of cigarette use. Further characterizing CCLC use will be important for developing more
targeted and tailored interventions.

Discrepancies between Parent and Adolescent Beliefs about Daily Life Topics and
Performance on an Emotion Recognition Task. De Los Reyes A, Lerner MD, Thomas SA,
Daruwala S, Goepel K. Abnorm Child Psychol. 2013 Mar 17. [Epub ahead of print].

Parents and children and adolescents commonly disagree in their perceptions of a variety of
behaviors, including the family relationship and environment, and child and adolescent
psychopathology. To this end, numerous studies have examined to what extent increased
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discrepant perceptions-particularly with regard to perceptions of the family relationship and
environment-predict increased child and adolescent psychopathology. Parents' and children
and adolescents' abilities to decode and identify others' emotions (i.e., emotion recognition)
may play a role in the link between discrepant perceptions and child and adolescent
psychopathology. The authors examined parents’ and adolescents' emotion recognition abilities
in relation to discrepancies between parent and adolescent perceptions of daily life topics. In a
sample of 50 parents and adolescents ages 14-to-17 years (M = 15.4 years, 20 males, 54 %
African-American), parents and adolescents were each administered a widely used
performance-based measure of emotion recognition. Parents and adolescents were also
administered a structured interview designed to directly assess each of their perceptions of the
extent to which discrepancies existed in their beliefs about daily life topics (e.g., whether
adolescents should complete their homework and carry out household chores). Interestingly,
lower parent and adolescent emotion recognition performance significantly related to greater
parent and adolescent perceived discrepant beliefs about daily life topics. The authors
observed this relation whilst accounting for adolescent age and gender and levels of parent-
adolescent conflict. These findings have important implications for understanding and using
informant discrepancies in both basic developmental psychopathology research and applied
research in clinic settings (e.g., discrepant views on therapeutic goals).

Opioid Receptor Polymorphism A118G Associated with Clinical Severity in a Drug
Overdose Population. Manini AF, Jacobs MM, Vlahov D, Hurd YL. J Med Toxicol. 2013
Jun; 9(2): 148-154.

Genetic variations in the human mu-opioid receptor gene (OPRM1) mediate individual
differences in response to pain and opiate addiction. The authors studied whether the common
A118G (rs1799971) mu-opioid receptor single nucleotide polymorphism (SNP) was associated
with overdose severity in humans. In addition, they examined an SNP responsible for
alternative splicing of OPRM1 (rs2075572). They assessed allele frequencies of the above
SNPs and associations with clinical severity in patients presenting to the emergency
department (ED) with acute drug overdose. This work was designed as an observational cohort
study over a 12-month period at an urban teaching hospital. Participants consisted of
consecutive adult ED patients with suspected acute drug overdose for whom discarded blood
samples were available for analysis. Specimens were linked with clinical variables
(demographics, urine toxicology screens, clinical outcomes) then deidentified prior to genetic
SNP analysis. Blinded genotyping was performed after standard DNA purification and whole
genome amplification. In-hospital severe outcomes were defined as either respiratory arrest
(RA; defined by mechanical ventilation) or cardiac arrest (CA; defined by loss of pulse). The
authors analyzed 179 patients (61% male, median age 32) who overall suffered 15 RAs and
four CAs, of whom three died. The 118G allele conferred 5.3-fold increased odds of CA/RA
(p<0.05), while the rs2075572 variant allele was not associated with CA/RA. The 118G
variant allele in the OPRM1 gene is associated with worse clinical severity in patients with
acute drug overdose. These findings mark the first time that the 118G variant allele is linked
with clinical drug overdose vulnerability.
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Dynamic of Change in Pathological Personality Trait Dimensions: A Latent Change
Analysis Among at-Risk Women. Barbot B, Hunter SR, Grigorenko EL, Luthar SS. J
Psychopathol Behav Assess. 2013 Jun 1; 35(2): 173-185.

This study explores longitudinally a four-factor structure of pathological personality trait
dimensions (PPTDs) to examine both its structural stability and intra-individual changes
among PPTDs over time. Personality Disorder (PD) scales of the Millon Clinical Multiaxial
Inventory-111 were administered to 361 low-income women with various psychiatric
conditions (drug dependence, depression), who were followed in a two-wave study over 5-
years. Cross-sectional and longitudinal factor analyses outlined a robust factorial structure of
PPTDs, extrinsically invariant over time, representing Negative Emotionality, Introversion,
Antagonism and Impulsivity. Despite moderate rank-order stability in the PPTDs, results also
indicated substantial intra-individual variability in the degree and direction of change,
consistent with trajectories of change in participants' clinical diagnoses. Results are discussed
in light of current debates on the structure and dynamic of pathological personality.

Effects of Prenatal and Postnatal Parent Depressive Symptoms on Adopted Child HPA
Requlation: Independent and Moderated Influences. Laurent HK, Leve LD, Neiderhiser
JM, Natsuaki MN, Shaw DS, Harold GT, Reiss D. Dev Psychol. 2013 May; 49(5): 876-886.
This study used a prospective adoption design to investigate effects of prenatal and postnatal
parent depressive symptom exposure on child hypothalamic-pituitary-adrenal (HPA) activity
and associated internalizing symptoms. Birth mother prenatal symptoms and adoptive
mother/father postnatal (9-month, 27-month) symptoms were assessed with the Beck
Depression Inventory in a sample of 192 families as part of the Early Growth and
Development adoption Study. Child morning/evening cortisol levels and child symptoms of
internalizing disorders (according to mother/father report on the Child Behavior Checklist)
were assessed at 54 months, and birth mother diurnal cortisol was measured at 48 months
postnatal. Hierarchical linear modeling was used to test main effects and interactions of
parents' symptoms predicting child cortisol, controlling for birth mother cortisol. Prenatal
exposure to birth mother symptoms predicted lower child cortisol (main effect), as did
postnatal exposure to adoptive parent symptoms (interaction effects). Adoptive mother 9-
month symptoms exacerbated cortisol-lowering effects of both concurrent paternal symptoms
and later (27-month) maternal symptoms, and the effect of birth mother cortisol. Lower child
cortisol, in turn, was associated with higher child internalizing symptoms. Implications are
discussed with respect to the intergenerational transmission of depression risk.

Influences of Biological and Adoptive Mothers' Depression and Antisocial Behavior on
Adoptees’ Early Behavior Trajectories. Kerr DC, Leve LD, Harold GT, Natsuaki MN,
Neiderhiser JM, Shaw DS, Reiss D. J Abnorm Child Psychol. 2013 Jul; 41(5): 723-734.
Research clearly demonstrates that parents pass risk for depression and antisocial behavior on
to their children. However, most research confounds genetic and environmental mechanisms
by studying genetically related individuals. Furthermore, most studies focus on either
depression or antisocial behavior in parents or children, despite evidence of co-occurrence and
shared etiology, and few consider the early origins of these problems in childhood. The
authors estimated the influence of biological and adoptive mothers' depression and antisocial
behavior on growth in child externalizing and internalizing behaviors across early childhood
using data from a prospective adoption study. Participants were 346 matched triads of
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physically healthy children (196 boys; 150 girls), biological mothers (BM), and adoptive
mothers (AM). Latent growth curve models were estimated using AM reports of child
internalizing and externalizing behaviors at ages 18, 27, and 54 months. Predictors of intercept
(18 months) but not slope were identified. BM lifetime histories of major depressive disorder
predicted child externalizing behaviors and BM antisocial behavior predicted child
internalizing behavior. AM depressive symptoms and antisocial behavior were associated with
both child outcomes. AM paths, but not BM paths were partially replicated using adopted
fathers' reports of child outcomes. BM obstetric complications, prenatal depressive symptoms,
and postnatal adoptive family contact with BM did not account for BM paths. This adoption
study distinguished risks conferred by biological mothers' depression and antisocial behavior
to children's behaviors from those associated with adoptive mothers' related symptoms. Future
studies should examine gene-environment interplay to explain the emergence of serious
problem trajectories in later childhood.

Conduct Disorder and Initiation of Substance Use: A Prospective Longitudinal Study.
Hopfer C, Salomonsen-Sautel S, Mikulich-Gilbertson S, Min SJ, McQueen M, Crowley T,
Young S, Corley R, Sakai J, Thurstone C, Hoffenberg A, Hartman C, Hewitt J. J Am Acad
Child Adolesc Psychiatry. 2013 May; 52(5): 511-518.

The objective of this study was to examine the influence of conduct disorder (CD) on
substance use initiation. Community adolescents without CD (n = 1,165, mean baseline age =
14.6 years), with CD (n = 194, mean baseline age = 15.3 years), and youth with CD recruited
from treatment (n = 268, mean baseline age = 15.7 years) were prospectively followed and re-
interviewed during young adulthood (mean ages at follow-up respectively: 20, 20.8, and 24).
Young adult retrospective reports of age of substance initiation for 10 substance classes were
analyzed using Cox regression analyses. Hazard ratios of initiation for the CD cohorts
(community without CD as the reference) at ages 15, 18, and 21 were calculated, adjusting for
baseline age, gender, and race/ethnicity. Among community subjects, CD was associated with
elevated adjusted hazards for initiation of all substances, with comparatively greater hazard
ratios of initiating illicit substances at age 15 years. By age 18, the adjusted hazard ratios
remained significant except for alcohol. At age 21, the adjusted hazard ratios were significant
only for cocaine, amphetamines, inhalants, and club drugs. A substantial portion of community
subjects without CD never initiated illicit substance use. Clinical youth with CD demonstrated
similar patterns, with comparatively larger adjusted hazard ratios. CD confers increased risk
for substance use initiation across all substance classes at age 15 years, with greater relative
risk for illicit substances compared to licit substances. This effect continues until age 18 years,
with the weakest effect for alcohol. It further diminishes for other substances by age 21,
However, the likelihood of initiating cocaine, amphetamines, inhalants and club drug use
among those who have not initiated yet continues to be highly elevated by age 21.

The Nature of Nurture: Disentangling Passive Genotype-Environment Correlation from
Family Relationship Influences on Children's Externalizing Problems. Harold GT, Leve
LD, Elam KK, Thapar A, Neiderhiser JM, Natsuaki MN, Shaw DS, Reiss D. J Fam Psychol.
2013 Feb; 27(1): 12-21.

The relationship between interparental conflict, hostile parenting, and children's externalizing
problems is well established. Few studies, however, have examined the pattern of association
underlying this constellation of family and child level variables while controlling for the
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possible confounding presence of passive genotype-environment correlation. Using the
attributes of 2 genetically sensitive research designs, the present study examined associations
among interparental conflict, parent-to-child hostility, and children's externalizing problems
among genetically related and genetically unrelated mother-child and father-child groupings.
Analyses were conducted separately by parent gender, thereby allowing examination of the
relative role of the mother-child and father-child relationships on children's behavioral
outcomes. Path analyses revealed that for both genetically related and genetically unrelated
parents and children, indirect associations were apparent from interparental conflict to child
externalizing problems through mother-to-child and father-to-child hostility. Associations
between interparental conflict and parent-to-child hostility across genetically related and
genetically unrelated parent-child groupings were significantly stronger for fathers compared
to mothers. Results are discussed with respect to the role of passive genotype-environment
correlation as a possible confounding influence in interpreting research findings from previous
studies conducted in this area. Implications for intervention programs focusing on family
process influences on child externalizing problems are also considered.

Selective Impact of Early Parental Responsivity on Adolescent Stress Reactivity.
Hackman DA, Betancourt LM, Brodsky NL, Kobrin L, Hurt H, Farah MJ. PLoS One. 2013;
8(3): €58250.

Research in animals has shown that early life experience, particularly parenting behaviors,
influences later-life stress reactivity. Despite the tremendous relevance of this finding to
human development and brain function, it has not been tested prospectively in humans. In this
study two aspects of parenting were measured at age 4 in a sample of healthy, low
socioeconomic status, African American children, and stress reactivity was measured in the
same children 11-14 years later using a modified version of the Trier Social Stress Test (n =
55). Salivary cortisol was measured before, during and after the stressor and data were
analyzed using piecewise hierarchical linear modeling. Parental responsivity, independent of
the use of physical discipline, was positively related to cortisol reactivity. Effects were
independent of subjective appraisals of the stressor and were also independent of other
environmental risk factors and current psychosocial functioning. Therefore this study
demonstrates in a novel and precise fashion that early childhood parental responsivity
prospectively and independently predicts stress reactivity in adolescence.

Decreased Frontal N-Acetylaspartate Levels in Adolescents Concurrently using both
Methamphetamine and Marijuana. Sung YH, Carey PD, Stein DJ, Ferrett HL,
Spottiswoode BS, Renshaw PF, Yurgelun-Todd DA. Behav Brain Res. 2013 Jun 1; 246: 154-
161.

The potential neurochemical toxicity associated with methamphetamine (MA) or marijuana
(MJ) use on the developing adolescent brain is unclear, particularly with regard to individuals
with concomitant use of MA and MJ (MA+MJ). In this study, proton magnetic resonance
spectroscopy (MRS) was utilized to measure in vivo brain N-acetylaspartate plus N-
acetylaspartyl glutamate (tNAA, an indicator of intact neuronal integrity) levels. Three
adolescent groups from Cape Town, South Africa completed MRS scans as well as clinical
measures including a drug use history. Subjects included (1) nine MA (age=15.7+1.37), (2)
eight MA+MJ (age=16.2+1.16) using adolescents and (3) ten healthy controls
(age=16.8+0.62). Single voxel spectra were acquired from midfrontal gray matter using a
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point-resolved spectroscopy sequence (PRESS). The MRS data were post-processed in the
fully automated approach for quantitation of metabolite ratios to phosphocreatine plus creatine
(PCr+Cr). A significant reduction in frontal tNAA/PCr+Cr ratios was seen in the MA+MJ
group compared to the healthy controls (p=0.01, by 7.2%) and to the MA group (p=0.04, by
6.9%). Significant relationships were also observed between decreased tNAA/PCr+Cr ratios
and drug use history of MA or MJ (total cumulative lifetime dose, age of onset, and duration
of MA and MJ exposure) only in the MA+MJ group (all p<0.05). These findings suggest that
in adolescents, concomitant heavy MA+MJ use may contribute to altered brain metabolites in
frontal gray matter. The significant associations between the abnormal tNAA/PCr+Cr ratios
and the drug use history suggest that MA+MJ abuse may induce neurotoxicity in a dose-
responsive manner in adolescent brain.

Single-Image Vignetting Correction from Gradient Distribution Symmetries. Zheng Y,
Lin S, Kang SB, Xiao R, Gee JC, Kambhamettu C. IEEE Trans Pattern Anal Mach Intell. 2013
Jun; 35(6): 1480-1494.

The authors present novel techniques for single-image vignetting correction based on
symmetries of two forms of image gradients: semicircular tangential gradients (SCTG) and
radial gradients (RG). For a given image pixel, an SCTG is an image gradient along the
tangential direction of a circle centered at the presumed optical center and passing through the
pixel. An RG is an image gradient along the radial direction with respect to the optical center.
The authors observe that the symmetry properties of SCTG and RG distributions are closely
related to the vignetting in the image. Based on these symmetry properties, they develop an
automatic optical center estimation algorithm by minimizing the asymmetry of SCTG
distributions, and also present two methods for vignetting estimation based on minimizing the
asymmetry of RG distributions. In comparison to prior approaches to single-image vignetting
correction, these methods do not rely on image segmentation and they produce more accurate
results. Experiments show these techniques to work well for a wide range of images while
achieving a speed-up of 3-5 times compared to a state-of-the-art method.

Influence of Analysis Technigue on Measurement of Diffusion Tensor Imaging
Parameters. Urger E, Debellis MD, Hooper SR, Woolley DP, Chen S, Provenzale JM. AmJ
Roentgenol. 2013 May; 200(5): W510-7.

The authors compared results from various methods of analysis of diffusion tensor imaging
(DTI) data from a single dataset consisting of 10 healthy adolescents. All subjects were
imaged on a single 3-T MRI system (single-shot echo-planar imaging pulse sequence; b value,
1000 s/mm(2)). The authors measured fractional anisotropy (FA), apparent diffusion
coefficient (ADC), and axial and radial diffusivity values using 64-pixel rectangular regions of
interest (ROIs) in the right side, midline, and left side of the central portion of the splenium of
the corpus callosum for fixed (i.e., at same sites in all subjects) and targeted (i.e., at sites of
highest FA values) locations. The authors compared results with those obtained using 64-pixel
oval ROIs and 100-pixel rectangular ROIs in the same locations. Finally, they compared
results from ROI-based methods and from tractography. All comparisons used the Wilcoxon
signed rank test and the intraclass correlation of individual values. Compared to tractography,
the average of mean ROI-based values was significantly higher for fixed (approximately 14%)
and targeted (approximately 39%) FA values and was significantly lower for ADC
(approximately 16%) and radial diffusivity (approximately 38%) values. For solely ROI-based
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comparisons, statistically significant differences were found in the following comparisons: 64-
versus 100-pixel ROI, oval versus rectangular ROI, targeted FA left of midline versus mean
targeted FA value, and targeted ROI right of midline versus mean targeted FA value. Markedly
different values were obtained when using either ROI- or tractography-based techniques or
ROI analysis techniques that differ only relatively slightly.

Prenatal Substance Exposure: Neurobiologic Organization at 1 Month. Conradt E,
Sheinkopf SJ, Lester BM, Tronick E, Lagasse LL, Shankaran S, Bada H, Bauer CR, Whitaker
TM, Hammond JA; Maternal Lifestyle Study. J Pediatr. 2013 Jun 3. [Epub ahead of print].
The aim of this study was to examine the autonomic nervous system and neurobehavioral
response to a sustained visual attention challenge in 1-month-old infants with prenatal
substance exposure. The authors measured heart rate, respiratory sinus arrhythmia, and
neurobehavior during sustained visual orientation tasks included in the Neonatal Intensive
Care Unit Network Neurobehavioral Scale in 1129 1-month-old infants with prenatal
substance exposure. Four groups were compared: infants with prenatal cocaine and opiate
exposure, infants with cocaine exposure, infants with opiate exposure, and infants with
exposure to other substances (ie, alcohol, marijuana, and tobacco). The infants with prenatal
exposure to both cocaine and opiates had the highest heart rates and lowest levels of
respiratory sinus arrhythmia during a sustained visual attention challenge compared with the
other 3 groups. Infants with prenatal cocaine and opiate exposure had poorer quality of
movement and more hypertonicity during the Neonatal Intensive Care Unit Network
Neurobehavioral Scale examination. They also had more nonoptimal reflexes and
stress/abstinence signs compared with infants with prenatal exposure to cocaine only and those
with prenatal exposure to alcohol, tobacco, and marijuana. Problems with arousal regulation
were identified in infants with prenatal substance exposure. Autonomic dysregulation has been
implicated as a mechanism by which these difficulties occur. These results suggest that infants
with prenatal exposure to both cocaine and opiates have the greatest autonomic response to the
challenge of a sustained visual attention task, possibly putting these infants at risk for
problems associated with physiologic and behavioral regulation, a necessary prerequisite for
early learning.
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CLINICAL NEUROSCIENCE RESEARCH

Repetitive Transcranial Magnetic Stimulation of the Dorsolateral Prefrontal Cortex
Reduces Nicotine Cue Craving. Li X, Hartwell KT, Owens M, LeMatty T, Borckardt JJ,
Hanlon CA, Brady KT, George MS. Biol Psychiat. 2013; 73(8): 714-720.

Repetitive transcranial magnetic stimulation (rTMS) can noninvasively stimulate the brain and
transiently amplify or block behaviors mediated through a region. The authors hypothesized
that a single high-frequency rTMS session over the left dorsolateral prefrontal cortex (DLPFC)
would reduce cue craving for cigarettes compared with a sham TMS session. Sixteen non-
treatment-seeking, nicotine-dependent participants were randomized to receive either real
high-frequency rTMS (10 Hz, 100% resting motor threshold, 5-sec on, 10-sec off for 15 min;
3000 pulses) or active sham (eSham) TMS over the DLPFC in two visits with 1 week between
visits. The participants received cue exposure before and after rTMS and rated their craving
after each block of cue presentation. Stimulation of the left DLFPC with real, but not sham,
rTMS reduced craving significantly from baseline (64.1+5.9 vs. 45.7+6.4, t = 2.69, p = .018).
When compared with neutral cue craving, the effect of real TMS on cue craving was
significantly greater than the effect of sham TMS (12.5+10.4 vs. -9.1+£10.4; t = 2.07, p = .049).
More decreases in subjective craving induced by TMS correlated positively with higher
Fagerstrom Test for Nicotine Dependence score (r = .58, p =.031) and more cigarettes smoked
per day (r = .57, p =.035). One session of high-frequency rTMS (10 Hz) of the left DLPFC
significantly reduced subjective craving induced by smoking cues in nicotine-dependent
participants. Additional studies are needed to explore rTMS as an aid to smoking cessation.

Reduction of Cue-induced Craving Through Realtime Neurofeedback in Nicotine Users:
The Role of Region of Interest Selection and Multiple Visits. Hanlon CA, Hartwell KJ,
Canterberry M, Li X, Owens M, Lematty T, Prisciandaro JJ, Borckardt J, Brady KT, George
MS. Psychiat Res 2013; 213(1): 79-81. [doi: 10.1016/j.pscychresns.2013.03.003. 2013 May
15. [Epub ahead of print].

This multi-visit, real-time functional magnetic resonance imaging feedback study demonstrates
that treatment-seeking smokers can effectively modulate their behavioral and brain responses
to smoking cues. They are more effective at decreasing activity in functionally defined regions
involved in “craving" (e.g. ventral anterior cingulate cortex (vVACC)) rather than increasing
activity in regions involved in "resisting"” (e.g. dorsal medial prefrontal cortex (dmPFC)).

Functional Brain Networks Associated with Cognitive Control, Cocaine Dependence, and
Treatment Outcome. Worhunsky PD, Stevens MC, Carroll KM, Rounsaville BJ, Calhoun
VD, Pearlson GD, Potenza MN. Psychol Addict Behav 2012 Jul 9. [Epub ahead of print].
Individuals with cocaine dependence often evidence poor cognitive control. The purpose of
this exploratory study was to investigate networks of functional connectivity underlying
cognitive control in cocaine dependence and examine the relationship of the networks to the
disorder and its treatment. Independent component analysis (ICA) was applied to fMRI data to
investigate if regional activations underlying cognitive control processes operate in functional
networks, and whether these networks relate to performance and treatment outcome measures
in cocaine dependence. Twenty patients completed a Stroop task during fMRI prior to entering
outpatient treatment and were compared to 20 control participants. ICA identified five distinct
functional networks related to cognitive control interference events. Cocaine-dependent
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patients displayed differences in performance-related recruitment of three networks. Reduced
involvement of a "top-down" fronto-cingular network contributing to conflict monitoring
correlated with better treatment retention. Greater engagement of two "bottom-up” subcortical
and ventral prefrontal networks related to cue-elicited motivational processing correlated with
abstinence during treatment. The identification of subcortical networks linked to cocaine
abstinence and cortical networks to treatment retention suggests that specific circuits may
represent important, complementary targets in treatment development for cocaine dependence.

The Impact of Sex on Brain Responses to Smoking Cues: a Perfusion fMRI Study.
Wetherill RR, Young KA, Jagannathan K, Shin J, O’Brien CP, Childress AR, Franklin TR.
Biol Sex Diff. 2013 April. [Epub ahead of print. doi:10.1186/2042-6410-4-9].

Anecdotal and clinical theories purport that females are more responsive to smoking cues, yet
few objective, neurophysiological examinations of these theories have been conducted. The
current study examines the impact of sex on brain responses to smoking cues. Fifty-one (31
males) cigarette-dependent sated smokers underwent pseudo-continuous arterial spin-labeled
perfusion functional magnetic resonance imaging during exposure to visual smoking cues and
non-smoking cues. Brain responses to smoking cues relative to non-smoking cues were
examined within males and females separately and then compared between males and females.
Cigarettes-smoked-per-day was included in analyses as a covariate. Both males and females
showed increased responses to smoking cues compared to non-smoking cues with males
exhibiting increased medial orbitofrontal cortex and ventral striatum/ventral pallidum
responses, and females showing increased medial orbitofrontal cortex responses. Direct
comparisons between male and female brain responses revealed that males showed greater
bilateral hippocampal/amygdala activation to smoking cues relative to non-smoking cues.
Males and females exhibit similar responses to smoking cues relative to non-smoking cues in a
priori reward-related regions; however, direct comparisons between sexes indicate that
smoking cues evoke greater bilateral hippocampal/amygdalar activation among males. Given
the current literature on sex differences in smoking cue neural activity is sparse and
incomplete, these results contribute to our knowledge of the neurobiological underpinnings of
drug cue reactivity.

Content Matters: Neuroimaging Investigation of Brain and Behavioral Impact of
Televised Anti-Tobacco Public Service Announcements. Wang AL, Ruparel K, Loughead
JW, Strasser AA, Blady SJ, Lynch KG, Romer D, Cappella JN, Lerman C, Langleben DD. J
Neurosci 2013; 33(17): 7420-74217.

Televised public service announcements are video ads that are a key component of public
health campaigns against smoking. Understanding the neurophysiological correlates of anti-
tobacco ads is an important step toward novel objective methods of their evaluation and
design. In the present study, the authors used functional magnetic resonance imaging (fMRI)
to investigate the brain and behavioral effects of the interaction between content ("argument
strength,” AS) and format ("message sensation value," MSV) of anti-smoking ads in humans.
Seventy-one nontreatment-seeking smokers viewed a sequence of 16 high or 16 low AS ads
during an fMRI scan. Dependent variables were brain fMRI signal, the immediate recall of the
ads, the immediate change in intentions to quit smoking, and the urine levels of a major
nicotine metabolite cotinine at a 1 month follow-up. Whole-brain ANOVA revealed that AS
and MSV interacted in the inferior frontal, inferior parietal, and fusiform gyri; the precuneus;
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and the dorsomedial prefrontal cortex (dAMPFC). Regression analysis showed that the
activation in the dMPFC predicted the urine cotinine levels 1 month later. These results
characterize the key brain regions engaged in the processing of persuasive communications
and suggest that brain fMRI response to anti-smoking ads could predict subsequent smoking
severity in nontreatment-seeking smokers. These findings demonstrate the importance of the
quality of content for objective ad outcomes and suggest that fMRI investigation may aid the
prerelease evaluation of televised public health ads.

Treatment for Tobacco Dependence: Effect on Brain Nicotinic Acetylcholine Receptor
Density. Brody AL, Mukhin AG, Stephanie Shulenberger, Mamoun MS, Kozman M, Phuong
J, Neary M, Luu T, Mandelkern MA. Neuropsychopharm 2013; 38(8): 1548-1556.

Cigarette smoking leads to up-regulation of brain nicotinic acetylcholine receptors (NnAChRs),
including the common 04p2* nAChR subtype. Although a substantial percentage of smokers
receive treatment for tobacco dependence with counseling and/or medication, the effect of a
standard course of these treatments on nAChR up-regulation has not yet been reported. In the
present study, 48 otherwise healthy smokers underwent positron emission tomography (PET)
scanning with the radiotracer 2-FA (for labeling a4p2* nAChRs) before and after treatment
with either cognitive-behavioral therapy, bupropion HCI, or pill placebo. Specific binding
volume of distribution (VS/{P), a measure proportional to 04p2* nAChR density, was
determined for regions known to have nAChR up-regulation with smoking (prefrontal cortex,
brainstem, and cerebellum). In the overall study sample, significant decreases in VS/fP were
found for the prefrontal cortex, brainstem, and cerebellum of -20 (x35), -25 (+36), and -25
(£31)%, respectively, which represented movement of VVS/fP values toward values found in
non-smokers (mean 58.2% normalization of receptor levels). Participants who quit smoking
had significantly greater reductions in VS/fP across regions than non-quitters, and correlations
were found between reductions in cigarettes per day and decreases in VS/fP for brainstem and
cerebellum, but there was no between-group effect of treatment type. Thus, smoking reduction
and cessation with commonly used treatments (and pill placebo) lead to decreased a4p2*
nNAChR densities across brain regions. Study findings could prove useful in the treatment of
smokers by providing encouragement with the knowledge that decreased smoking leads to
normalization of specific brain receptors.

Concurrent Use of Khat and Tobacco is Associated with Verbal Learning and Delayed
Recall Deficits. Hoffman R, Al'absi M. Addiction. 2013 May 28. [Epub ahead of print].

The present study assessed whether cigarette smokers who are also regular khat users would
demonstrate greater impairments in verbal learning and recall compared to both non-smokers
who are khat users and control subjects. An independent measures, between-subjects design
with two co-variates. An outpatient, university research center in Taiz, Yemen. Subjects were
175 Yemeni college students (90 men, 85 women) ranging in age from 18 to 38. Seventy-Five
subjects were self-reported chronic cigarette smokers and khat users, 48 non-smoking subjects
were self-reported to be chronic khat users and 52 non-smoking subjects reported no current
use or history of khat use. Verbal learning and verbal memory recall was assessed by subject
performance on the Arabic version of Rey Auditory Verbal Learning Test (RAVLT). There
were statistically significant differences (p<0.05) observed in RAVLT acquisition learning
Trials 2-5 and on delayed recall measures between concurrent khat and cigarette users
compared to both the khat only group and the control group of nonusers of khat and cigarettes.
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On each of these trials, concurrent users recalled fewer words, demonstrating a slowed rate of
verbal learning. This same pattern of performance was also seen on delayed recall measures.
Khat use alone did not affect immediate or delayed recall of previously learned words. Khat
users who smoke cigarettes have lower rate of verbal learning and delayed recall of previously
learned verbal material than Khat users who do not smoke cigarettes. This may be due to pre-
existing differences between these groups of subjects.

Comparison of the Analgesic Effects of Dronabinol and Smoked Marijuana in Daily
Marijuana Smokers. Cooper ZD, Comer SD, Haney M. Neuropsychopharm 2013 Apr 22.
[Epub ahead of print].

Recent studies have demonstrated the therapeutic potential of cannabinoids to treat pain, yet
none have compared the analgesic effectiveness of smoked marijuana to orally administered
A9-tetrahydrocannabinol (THC; dronabinol). This randomized, placebo-controlled, double-
dummy, double-blind study compared the magnitude and duration of analgesic effects of
smoked marijuana and dronabinol under well-controlled conditions using a validated
experimental model of pain. Healthy male (N=15) and female (N=15) daily marijuana smokers
participated in this outpatient study comparing the analgesic, subjective, and physiological
effects of marijuana (0.00, 1.98, or 3.56% THC) to dronabinol (0, 10, or 20 mg). Pain response
was assessed using the cold-pressor test (CPT): participants immersed their left hand in cold
water (4°C), and the time to report pain (pain sensitivity) and withdraw the hand from the
water (pain tolerance) were recorded. Subjective pain and drug effect ratings were also
measured as well as cardiovascular effects. Compared with placebo, marijuana and dronabinol
decreased pain sensitivity (3.56%; 20 mg), increased pain tolerance (1.98%; 20 mg), and
decreased subjective ratings of pain intensity (1.98, 3.56%; 20 mg). The magnitude of peak
change in pain sensitivity and tolerance did not differ between marijuana and dronabinol,
although dronabinol produced analgesia that was of a longer duration. Marijuana (1.98,
3.56%) and dronabinol (20 mg) also increased abuse-related subjective ratings relative to
placebo; these ratings were greater with marijuana. These data indicate that under controlled
conditions, marijuana and dronabinol decreased pain, with dronabinol producing longer-lasting
decreases in pain sensitivity and lower ratings of abuse-related subjective effects than
marijuana.

Conditioned Preference to a Methamphetamine-Associated Contextual Cue in Humans.
Mayo LM, Fraser D, Childs E, Momenan R, Hommer DW, de Wit H, Heilig M. Neuropsycho-
pharm 2013; 38(6): 921-929.

Classical conditioning is widely used to study motivational properties of addictive drugs in
animals, but has rarely been used in humans. The authors established a procedure suitable for
studying the neurobiology and individual determinants of classical conditioning in humans.
Healthy volunteers were randomly assigned to four groups that received methamphetamine or
placebo in the presence of distinctive environmental cues under paired or unpaired conditions.
During each session, subjects performed tasks known to activate the ventral striatum. Tasks
were performed in the presence of a distinctive context, consisting of a screen background
image of a beach or mountains, accompanied by corresponding sounds. Separate groups of
subjects carried out the tasks under high ($35-50) or low ($5-20) reward conditions. Within
each of the two reward conditions, one group (paired) received methamphetamine (20 mg,
oral) or placebo consistently associated with one of the contexts, while the other (unpaired)
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received drug or placebo unrelated to context. A fifth group (paired) performed the tasks with
contextual cues but in the absence of monetary incentives. Before and after conditioning,
participants carried out a series of forced choice tasks for the contextual cues, and change of
preference over time was analyzed. All paired groups showed a significant increase in
preference for the drug-associated context, with a linear trend for increase across the levels of
reward. Preference was unrelated to subjective drug effects, and did not change in the unpaired
group. These data support the translational utility of our conditioning procedure for studies of
reward mechanisms in humans.

Methamphetamine-Induced Increases in Putamen Gray Matter Associated with
Inhibitory Control. Groman SM, Morales AM, Lee B, London ED, Jentsch JD.
Psychopharm (Berl) 2013 Jun 10. [Epub ahead of print].

Problematic drug use is associated with difficulty in exerting self-control over behaviors, and
this difficulty may be a consequence of atypical morphometric characteristics that are
exhibited by drug-experienced individuals. The extent to which these structural abnormalities
result from drug use or reflect neurobiological risk factors that predate drug use, however, is
unknown. The purpose of this study is to determine how methamphetamine affects
corticostriatal structure and how drug-induced changes relate to alterations in inhibitory
control. Structural magnetic resonance images and positron emission tomography (PET)
scans, assessing dopamine D2-like receptor and transporter availability, were acquired in
monkeys trained to acquire, retain, and reverse three-choice visual discrimination problems
before and after exposure to an escalating dose regimen of methamphet-amine (or saline, as a
control). Voxel-based morphometry was used to compare changes in corticostriatal gray matter
between methamphetamine- and saline-exposed monkeys. The change in gray matter before
and after the dosing regimen was compared to the change in the behavioral performance and in
dopaminergic markers measured with PET. Methamphetamine exposure, compared to saline,
increased gray matter within the right putamen. These changes were positively correlated with
changes in performance of methamphetamine-exposed monkeys in the reversal phase, and
were negatively correlated with alterations in D2-like receptor and DAT availability. The
results provide the first evidence that exposure to a methamphetamine dosing regimen that
resembles human use alters the structural integrity of the striatum and that gray-matter
abnormalities detected in human methamphetamine users are due, at least in part, to the
pharmacological effects of drug experience.

Resisting the Urge to Smoke and Craving During a Smoking Quit Attempt on
Varenicline: Results From a Pilot fMRI Study. Hartwell KJ, Lematty T, McRae-Clark AL,
Gray KM, George MS, Brady KT. Am J Drug Alcohol Abuse 2013; 39(2): 92-98.
Varenicline has been shown to reduce cigarette craving during a quit attempt. The authors
used BOLD fMRI to explore differences in smoking cue reactivity at baseline and after five
weeks of varenicline smoking cessation treatment. Treatment-seeking nicotine-dependent
adult smokers underwent BOLD fMRI scans with block presentation of visual smoking,
neutral, and rest cues under two conditions: craving or resisting the urge to smoke at baseline
and following 5 weeks of standard varenicline therapy. Data were analyzed using FMRI
Expert Analysis Tool, version 5.98 of Functional Magnetic Imaging of the Brain Software
Library focused on the smoking vs. neutral cue contrast at the individual and group level,
Z>2.3 with cluster threshold p=0.05. Twenty-one participants were scanned at baseline and 16
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completed the study; 10 were abstinent at the 2(nd) session, confirmed with urinary cotinine.
In the Crave Condition no significant differences were found between the abstinent and non-
abstinent groups at either time point. During the baseline Resist Condition, the abstinent group
compared to the non-abstinent group demonstrated activation in a distributed network involved
in alertness, learning and memory. Additionally, within the abstinent group, increased
activation of the superior frontal gyrus was found at baseline compared to week 5. Successful
smoking cessation with varenicline is associated with increased activation, prior to a quit
attempt, in brain areas related to attentiveness and memory while resisting the urge to smoke.
Varenicline may exert effects by both reducing craving and enhancing resistance to smoking
urges during cue-elicited craving.

Rational Temporal Predictions Can Underlie Apparent Failures to Delay Gratification.
McGuire JT, Kable JW. Psychol Rev 2013; 120(2): 395-410. 2013 Mar 4. [doi:
10.1037/a0031910. Epub ahead of print].

An important category of seemingly maladaptive decisions involves failure to postpone
gratification. A person pursuing a desirable long-run outcome may abandon it in favor of a
short-run alternative that has been available all along. Here the authors present a theoretical
framework in which this seemingly irrational behavior emerges from stable preferences and
veridical judgments. This account recognizes that decision makers generally face uncertainty
regarding the time at which future outcomes will materialize. When timing is uncertain, the
value of persistence depends crucially on the nature of a decision maker's prior temporal
beliefs. Certain forms of temporal beliefs imply that a delay's predicted remaining length
increases as a function of time already waited. In this type of situation, the rational, utility-
maximizing strategy is to persist for a limited amount of time and then give up. The authors
show empirically that people’s explicit predictions of remaining delay lengths indeed increase
as a function of elapsed time in several relevant domains, implying that temporal judgments
offer a rational basis for limiting persistence. The authors then develop their framework into a
simple working model and show how it accounts for individual differences in a laboratory task
(the well-known "marshmallow test™). They conclude that delay-of-gratification failure,
generally viewed as a manifestation of limited self-control capacity, can instead arise as an
adaptive response to the perceived statistics of one's environment.

Greater Risk Sensitivity of Dorsolateral Prefrontal Cortex in Young Smokers than in
Nonsmokers. , Schonberg T, Mumford J, Kohno M, Poldrack RA, London ED.
Psychopharm (Berl). 2013 May 5. [Epub ahead of print].

Despite a national reduction in the prevalence of cigarette smoking, ~19 % of the adult US
population persists in this behavior, with the highest prevalence among 18-25-year-olds. Given
that the choice to smoke imposes a known health risk, clarification of brain function related to
decision-making, particularly involving risk-taking, in smokers may inform prevention and
smoking cessation strategies. This study aimed to compare brain function related to decision-
making in young smokers and nonsmokers The Balloon Analogue Risk Task (BART) is a
computerized risky decision-making task in which participants pump virtual balloons, each
pump associated with an incremental increase in potential payoff on a given trial but also with
greater risk of balloon explosion and loss of payoff. The authors used this task to compare
brain activation associated with risky decision-making in smokers (n=18) and nonsmokers
(n=25), while they performed the BART during functional magnetic resonance imaging
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(fMRI). The participants were young men and women, 17-21 years of age. Risk level (number
of pumps) modulated brain activation in the right dorsolateral and ventrolateral prefrontal
cortices more in smokers than in nonsmokers, and smoking severity (Heaviness of Smoking
Index) was positively related to this modulation in an adjacent frontal region. Given evidence
for involvement of the right dorsolateral and ventrolateral prefrontal cortices in inhibitory
control, these findings suggest that young smokers have a different contribution of prefrontal
cortical substrates to risky decision-making than nonsmokers. Future studies are warranted to
determine whether the observed neurobiological differences precede or result from smoking.

Error Processing and Gender-Shared and -Specific Neural Predictors of Relapse in
Cocaine Dependence. Luo X, Zhang S, Hu S, Bednarski SR, Erdman E, Farr OM, Hong KI,
Sinha R, Mazure CM, Li CS. Brain 2013; 136(Pt 4): 1231-1244.

Deficits in cognitive control are implicated in cocaine dependence. Previously, combining
functional magnetic resonance imaging and a stop signal task, the authors demonstrated altered
cognitive control in cocaine-dependent individuals. However, the clinical implications of these
cross-sectional findings and, in particular, whether the changes were associated with relapse to
drug use, were not clear. In a prospective study, the authors recruited 97 treatment-seeking
individuals with cocaine dependence to perform the stop signal task during functional
magnetic resonance imaging and participate in follow-up assessments for 3 months, during
which time cocaine use was evaluated with timeline follow back and ascertained by urine
toxicology tests. Functional magnetic resonance imaging data were analysed using general
linear models as implemented in Statistical Parametric Mapping 8, with the contrast 'stop error
greater than stop success trials' to index error processing. Using voxel-wise analysis with
logistic and Cox regressions, the authors identified brain activations of error processing that
predict relapse and time to relapse. In females, decreased error-related activations of the
thalamus and dorsal anterior cingulate cortex predicted relapse and an earlier time to relapse.
In males, decreased error-related activations of the dorsal anterior cingulate cortex and left
insula predicted relapse and an earlier time to relapse. These regional activations were
validated with data resampling and predicted relapse with an average area under the curve of
0.849 in receiver operating characteristic analyses. These findings provide direct evidence
linking deficits in cognitive control to clinical outcome in a moderate-sized cohort of cocaine-
dependent individuals. These results may provide a useful basis for future studies to examine
how psychosocial factors interact with cognitive control to determine drug use and to evaluate
the efficacy of pharmacological or behavioural treatment in remediating deficits of cognitive
control in cocaine addicts.

Low-Dose Vaporized Cannabis Significantly Improves Neuropathic Pain. Wilsey B,
Marcotte T, Deutsch R, Gouaux B, Sakai S, Donaghe H. J Pain 2013; 14(2): 136-148.

The authors conducted a double-blind, placebo-controlled, crossover study evaluating the
analgesic efficacy of vaporized cannabis in subjects, the majority of whom were experiencing
neuropathic pain despite traditional treatment. Thirty-nine patients with central and peripheral
neuropathic pain underwent a standardized procedure for inhaling medium-dose (3.53%), low-
dose (1.29%), or placebo cannabis with the primary outcome being visual analog scale pain
intensity. Psychoactive side effects and neuropsychological performance were also evaluated.
Mixed-effects regression models demonstrated an analgesic response to vaporized cannabis.
There was no significant difference between the 2 active dose groups' results (P >.7). The
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number needed to treat (NNT) to achieve 30% pain reduction was 3.2 for placebo versus low-
dose, 2.9 for placebo versus medium-dose, and 25 for medium-versus low-dose. As these
NNTSs are comparable to those of traditional neuropathic pain medications, cannabis has
analgesic efficacy with the low dose being as effective a pain reliever as the medium dose.
Psychoactive effects were minimal and well tolerated, and neuropsychological effects were of
limited duration and readily reversible within 1 to 2 hours. Vaporized cannabis, even at low
doses, may present an effective option for patients with treatment-resistant neuropathic pain.
The analgesia obtained from a low dose of delta-9-tetrahydrocannabinol (1.29%) in patients,
most of whom were experiencing neuropathic pain despite conventional treatments, is a
clinically significant outcome. In general, the effect sizes on cognitive testing were consistent
with this minimal dose. As a result, one might not anticipate a significant impact on daily
functioning.

Alcohol-Dependent Individuals Discount Sex at Higher Rates than Controls. Jarmolowicz
DP, Bickel WK, Gatchalian KM. Drug Alcohol Depend 2013; 131(3): 320-323.

Research on delay discounting has expanded our understanding of substance dependence in
many ways. Recently, orderly discounting of sexual rewards has been demonstrated in both
substance-dependent individuals, and healthy controls. Less clear, however, is if rates of
sexual discounting are higher than controls in alcohol-dependent-individuals. 20 alcohol-
dependent individuals and 21 healthy control participants completed two delay-discounting
tasks. One task involved monetary rewards, whereas the other involved the discounting of
sexual rewards (i.e., number of sex acts). Alcohol dependent individuals discounted sexual
rewards at significantly higher rates than did controls. There was a trend toward, but not a
similarly significant relation for the discounting of monetary rewards. Rates of sexual
discounting are elevated in alcohol dependent individuals. If this relation is replicated in other
at risk populations, the rapid devaluation of sexual rewards may be a laboratory marker of
impulsive sexual choices.

Pain and Associated Substance Use among Opioid Dependent Individuals Seeking Office-
based Treatment with Buprenorphine-Naloxone: a Needs Assessment Study. Barry DT,
Savant JD, Beitel M, Cutter CJ, Moore BA, Schottenfeld RS, Fiellin DA. Am J Addict 2013;
22(3): 212-217.

A paucity of studies has examined the pain experiences of opioid dependent individuals
seeking office-based buprenorphine-naloxone treatment (BNT). The authors set out to
examine, among those seeking BNT: (a) the prevalence of pain types (i.e., recent pain, chronic
pain), (b) the characteristics of pain (intensity, frequency, duration, interference, location, and
genesis), and (c) substance use to alleviate pain. They surveyed 244 consecutive individuals
seeking office-based BNT for opioid dependence about physical pain and associated substance
use. Thirty-six percent of respondents reported chronic pain (CP) (i.e., pain lasting at least 3
months) and 36% reported "some pain" (SP) (i.e., past week pain not meeting the threshold for
CP). In comparison to SP respondents, those with CP were, on average, older; reported greater
current pain intensity, pain frequency, typical pain duration, typical pain intensity, and typical
pain interference; were more likely to report shoulder or pelvis and less likely to report
stomach or arms as their most bothersome pain location; and were more likely to report
accident or nerve damage and less likely to report opioid withdrawal as the genesis of their
pain. Both pain subgroups reported similarly high rates of past-week substance use to alleviate
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pain. The high rates of pain and self-reported substance use to manage pain suggest the
importance of assessing and addressing pain in BNT patients.

Anger Reqgulation Style, Anger Arousal and Acute Pain Sensitivity: Evidence for an
Endogenous Opioid ""Triggering" Model. Burns JW, Bruehl S, Chont M. J Behav Med.
2013 Apr 28. [Epub ahead of print].

Findings suggest that greater tendency to express anger is associated with greater sensitivity to
acute pain via endogenous opioid system dysfunction, but past studies have not addressed the
role of anger arousal. The authors used a 2 x 2 factorial design with Drug Condition (placebo
or opioid blockade with naltrexone) crossed with Task Order (anger-induction/pain-induction
or pain-induction/anger-induction), and with continuous Anger-out Subscale scores.

Drug x Task Order x Anger-out Subscale interactions were tested for pain intensity during a 4-
min ischemic pain task performed by 146 healthy people. A significant Drug x Task

Order x Anger-out Subscale interaction was dissected to reveal different patterns of pain
intensity changes during the pain task for high anger-out participants who underwent pain-
induction prior to anger-induction compared to those high in anger-out in the opposite order.
Namely, when angered prior to pain, high anger-out participants appeared to exhibit low pain
intensity under placebo that was not shown by high anger-out participants who received
naltrexone. Results hint that people with a pronounced tendency to express anger may suffer
from inadequate opioid function under simple pain-induction, but may experience analgesic
benefit to some extent from the opioid triggering properties of strong anger arousal.

Resting-State Synchrony in Short-Term versus Long-Term Abstinent Alcoholics.
Camchong J, Stenger VA, Fein G. Alcohol Clin Exp Res. 2013 May; 37(5): 794-803.

The authors previously reported that when compared with controls, long-term abstinent
alcoholics (LTAA) have increased resting-state synchrony (RSS) of the inhibitory control
network and reduced synchrony of the appetitive drive network, and hypothesized that these
levels of synchrony are adaptive and support the behavioral changes required to maintain
abstinence. In this study, the authors investigate whether these RSS patterns can be identified
in short-term abstinent alcoholics (STAA). Resting-state functional magnetic resonance
imaging data were collected from 27 STAA, 23 LTAA, and 23 nonsubstance abusing controls
(NSAC). The authors examined baseline RSS using seed-based measures. They found ordered
RSS effects from NSAC to STAA and then to LTAA within both the appetitive drive and
executive control networks: increasing RSS of the executive control network and decreasing
RSS of the reward processing network. Finally, they found significant correlations between
strength of RSS in these networks and (i) cognitive flexibility, and (ii) current antisocial
behavior. Findings are consistent with an adaptive progression of RSS from short- to long-
term abstinence, so that, compared with normal controls, the synchrony (i) within the reward
network progressively decreases, and (ii) within the executive control network progressively
increases.
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Substance Use Is a Risk Factor for Neurocognitive Deficits and Neuropsychiatric
Distress in Acute and Early HIV Infection. Weber E, Morgan EE, ludicello JE, Blackstone
K, Grant I, Ellis RJ, Letendre SL, Little S, Morris S, Smith DM, Moore DJ, Woods SP;
TMARC Group. J Neurovirol 2013; 19(1): 65-74.

The acute and early stages of HIV infection (AEH) are characterized by substantial viral
replication, immune activation, and alterations in brain metabolism. However, little is known
about the prevalence and predictors of neurocognitive deficits and neuropsychiatric
disturbances during this period. The present study examined the impact of demographic, HIV
disease, and substance use factors on HIV-associated neurocognitive impairment and self-
reported neuropsychiatric distress among 46 antiretroviral-naive adults with median duration
of infection of 75 days relative to a sample of 21 HIV seronegative (HIV-) adults with
comparable demographics and risk factors. Participants were administered a brief
neurocognitive battery that was adjusted for demographics and assessed executive functions,
memory, psychomotor speed, and verbal fluency, as well as the Profile of Mood States, a self-
report measure of neuropsychiatric distress. Odds ratios revealed that AEH participants were
nearly four times more likely than their seronegative counterparts to experience neurocognitive
impairment, particularly in the areas of learning and information processing speed. Similarly,
AEH was associated with a nearly fivefold increase in the odds of neuropsychiatric distress,
most notably in anxiety and depression. Within the AEH sample, HIV -associated
neurocognitive impairment was associated with problematic methamphetamine use and higher
plasma HIV RNA levels, whereas neuropsychiatric distress was solely associated with high-
risk alcohol use. Extending prior neuroimaging findings, the results from this study indicate
that HIV-associated neurocognitive impairment and neuropsychiatric distress are highly
prevalent during AEH and are associated with high-risk substance use.

Altered Risk-related Processing in Substance Users: Imbalance of Pain and Gain. Gowin
JL, Mackey S, Paulus MP. Drug and Alcohol Dependence 2013; [10.1016/j.drugalcdep.
2013.03.019].

Substance use disorders (SUDs) can be conceptualized as a form of risk-taking behavior with
the potential for highly aversive outcomes such as health or legal problems. Risky decision-
making likely draws upon several related brain processes involved in estimations of value and
risk, executive control, and emotional processing. SUDs may result from a dysfunction in one
or more of these cognitive processes. The authors performed a systematic literature review of
functional neuroimaging studies examining risk-related decision making in individuals with
SUDs. A quantitative meta-analysis tool (GingerALE) and qualitative approach was used to
summarize the imaging results. Meta-analysis findings indicate that individuals with SUDs
exhibit differences in neural activity relative to healthy controls during risk-taking in the
anterior cingulate cortex, orbitofrontal cortex, dorsolateral prefrontal cortex, striatum, insula,
and somatosensory cortex. In addition, a qualitative review of the literature suggests that
individuals with SUDs may have altered function in the amygdala and ventromedial prefrontal
cortex. The neuroimaging literature reveals that several neural substrates involved in the
computation of risk may function suboptimally in SUDs. Future research is warranted to
elucidate which computational processes are affected, whether dysfunctional risk-related
processing recovers with sobriety, and whether different drugs of abuse have specific effects
on risk-taking.
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Are There Volumetric Brain Differences Associated with the Use of Cocaine and
Amphetamine-type Stimulants? Mackey S, Paulus M. Neuroscience and Biobehavioral
Reviews 2013; 37(3):300-316.

While a large number of studies have examined brain volume differences associated with
cocaine use, much less is known about structural differences related to amphetamine-type
stimulant (ATS) use. What is known about cocaine may help to interpret emerging information
on the interaction of brain volume with ATS consumption. To date, volumetric studies on the
two types of stimulant have focused almost exclusively on brain differences associated with
chronic use. There is considerable variability in the findings between studies which may be
explained in part by the wide variety of methodologies employed. Despite this variability,
seven recurrent themes are worth noting: (1) loci of lower cortical volume (approximately 10%
on average) are consistently reported, (2) almost all studies indicate less volume in all or parts
of the frontal cortex, (3) more specifically, a core group of studies implicate the ventromedial
prefrontal cortex (including the medial portion of the orbital frontal cortex) and (4) the insula,
(5) an enlarged striatal volume has been repeatedly observed, (6) reports on volume
differences in the hippocampus and amygdala have been equivocal, (7) evidence supporting
differential interaction of brain structure with cocaine vs. ATS is scant but the volume of all or
parts of the temporal cortex appear lower in a majority of studies on cocaine but not ATS.
Future research should include longitudinal designs on larger sample sizes and examine other
stages of exposure to psychostimulants.

Decreased Frontal Lobe Phosphocreatine Levels in Methamphetamine Users. Sung Y-H,
Yurgelun-Todd DA, Shi X-F, Kondo DG, Lundberg KJ, McGlade EC, Hellem TL, Huber RS,
Fiedler KK, Harrell RE, Nickerson BR, Kim S-E, Jeong E-K, Renshaw PF. Drug and Alcohol
Dependence 2013; 129(1-2): 102-109.

Mitochondria-related mechanisms have been suggested to mediate methamphetamine (METH)
toxicity. However, changes in brain energetics associated with high-energy phosphate
metabolism have not been investigated in METH users. Phosphorus-31 ((31)P) magnetic
resonance spectroscopy (MRS) was used to evaluate changes in mitochondrial high energy
phosphates, including phosphocreatine (PCr) and B-nucleoside triphosphate (B-NTP, primarily
ATP in brain) levels. The authors hypothesized that METH users would have decreased high-
energy PCr levels in the frontal gray matter. Study participants consisted of 51 METH
(age=32.8+6.7) and 23 healthy comparison (age=31.1+7.5) subjects. High-energy phosphate
metabolite levels were compared between the groups and potential gender differences were
explored. METH users had lower ratios of PCr to total pool of exchangeable phosphate
(PCr/TPP) in the frontal lobe as compared to the healthy subjects (p=.001). The lower PCr
levels in METH subjects were significantly associated with lifetime amount of METH use
(p=.003). A sub-analysis for gender differences revealed that female METH users, who had
lower daily amounts (1.1+1.0g) of METH use than males (1.4+1.7g), had significantly lower
PCr/TPP ratios than male METH users, controlling for the amount of METH use (p=.02). The
present findings suggest that METH compromises frontal lobe high-energy phosphate
metabolism in a dose-responsive manner. These findings also suggest that the abnormality in
frontal lobe high-energy phosphate metabolism might be more prominent in female than in
male METH users. This is significant as decreased PCr levels have been associated with
depressive symptoms, and poor responses to antidepressant treatment have been reported in
those with decreased PCr levels.
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Pre-encoding Administration of Amphetamine or THC Preferentially Modulates
Emotional Memory in Humans. Ballard ME, Gallo DA, de Wit H. Psychopharmacology
2013; 226(3): 515-529.

Many addictive drugs are known to have effects on learning and memory, and these effects
could motivate future drug use. Specifically, addictive drugs may affect memory of emotional
events and experiences in ways that are attractive to some users. However, few studies have
investigated the effects of addictive drugs on emotional memory in humans. This study
examined the effects of the memory-enhancing drug dextroamphetamine (AMP) and the
memory-impairing drug A(9)-tetrahydrocannabinol (THC) on emotional memory in healthy
volunteers. Participants completed three experimental sessions across which they received
capsules containing placebo and two doses of either AMP (10 and 20 mg; N =25) or THC (7.5
and 15 mg; N =25) before viewing pictures of positive (pleasant), neutral, and negative
(unpleasant) scenes. Memory for the pictures was assessed 2 days later, under drug-free
conditions. Relative to placebo, memory for emotional pictures was improved by AMP and
impaired by THC, but neither drug significantly affected memory for unemotional pictures.
Positive memory biases were not observed with either drug, and there was no indication that
the drugs” memory effects were directly related to their subjective or physiological effects
alone. This study provides the first clear evidence that stimulant drugs can preferentially
strengthen, and cannabinoids can preferentially impair, memory for emotional events in
humans. Although addictive drugs do not appear to positively bias memory, the possibility
remains that these drugs’ effects on emotional memory could influence drug use among certain
individuals.

Self-requlatory Depletion Increases Emotional Reactivity in the Amygdala. Wagner DD,
Heatherton TF. Social Cognitive and Affective Neuroscience 2013; 8(4): 410-417.

The ability to self-regulate can become impaired when people are required to engage in
successive acts of effortful self-control, even when self-control occurs in different domains.
Here, the authors used functional neuroimaging to test whether engaging in effortful inhibition
in the cognitive domain would lead to putative dysfunction in the emotional domain. Forty-
eight participants viewed images of emotional scenes during functional magnetic resonance
imaging in two sessions that were separated by a challenging attention control task that
required effortful inhibition (depletion group) or not (control group). Compared to the control
group, depleted participants showed increased activity in the left amygdala to negative but not
to positive or neutral scenes. Moreover, whereas the control group showed reduced amygdala
activity to all scene types (i.e. habituation), the depletion group showed increased amygdala
activity relative to their pre-depletion baseline; however this was only significant for negative
scenes. Finally, depleted participants showed reduced functional connectivity between the left
amygdala and ventromedial prefrontal cortex during negative scene processing. These findings
demonstrate that consuming self-regulatory resources leads to an exaggerated neural response
to emotional material that appears specific to negatively valenced stimuli and further suggests
a failure to recruit top-down prefrontal regions involved in emotion regulation.
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EPIDEMIOLOGY RESEARCH

Estimating the Prevalence Of Opioid Diversion By ‘‘Doctor Shoppers’’ In the United
States. McDonald DC, Carlson KE. PLoS ONE 2013; 8(7): €69241.
doi:10.1371/journal.pone.0069241.

Abuse of prescription opioid analgesics is a serious threat to public health, resulting in rising
numbers of overdose deaths and admissions to emergency departments and treatment facilities.
Absent adequate patient information systems, “doctor shopping” patients can obtain multiple
opioid prescriptions for nonmedical use from different unknowing physicians. The present
study estimates the prevalence of doctor shopping in the US and the amounts and types of
opioids involved. The sample included records for 146.1 million opioid prescriptions
dispensed during 2008 by 76% of US retail pharmacies. Prescriptions were linked to unique
patients and weighted to estimate all prescriptions and patients in the nation. Finite mixture
models were used to estimate different latent patient populations having different patterns

of using prescribers. On average, patients in the extreme outlying population (0.7% of
purchasers), presumed to be doctor shoppers, obtained 32 opioid prescriptions from 10
different prescribers. They bought 1.9% of all opioid prescriptions, constituting 4% of weighed
amounts dispensed. The authors conclude that their data did not provide information to make a
clinical diagnosis of individuals. Very few of these patients can be classified with certainty as
diverting drugs for nonmedical purposes. However, even patients with legitimate medical need
for opioids who use large numbers of prescribers may signal dangerously uncoordinated care.
To close the information gap that makes doctor shopping and uncoordinated care possible,
states have created prescription drug monitoring programs to collect records of scheduled
drugs dispensed, but the majority of physicians do not access this information. To facilitate use
by busy practitioners, most monitoring programs should improve access and response

time, scan prescription data to flag suspicious purchasing patterns and alert physicians and
pharmacists. Physicians could also prevent doctor shopping by adopting procedures to screen
new patients for their risk of abuse and to monitor patients’ adherence to prescribed
treatments.

Cannabis Or Alcohol First? Differences By Ethnicity and In Risk For Rapid Progression
To Cannabis-Related Problems In Women. Sartor CE, Agrawal A, Lynskey MT, Duncan
AE, Grant JD, Nelson EC, Madden PAF, Heath AC, Bucholz KK. Psychol Med. 2013; 43 (4):
813-823.

Initiation of cannabis use typically follows alcohol use, but the reverse order does occur and is
more common for African-Americans (AAs) than European-Americans (EAS). The aim of this
study was to test for differences in the order of initiation of cannabis and alcohol use between
AA and EA women and to determine whether order and ethnicity contribute independently to
risk for rapid progression to cannabis-related problems. Data were drawn from structured
psychiatric interviews of 4,102 women (mean age = 21.6 years), 3,787 from an all-female twin
study and 315 from a high-risk family study; 18.1% self-identified as AA, 81.9% as EA.
Ethnicity and order of initiation of cannabis and alcohol use were modeled as predictors of
transition time from first use to onset of cannabis use disorder symptom(s) using Cox
proportional hazards regression analyses. AA women were nearly three times as likely as EA
women to initiate cannabis use before alcohol use. Using cannabis before alcohol [hazard ratio
(HR) 1.44, 95% confidence interval (Cl) 1.08-1.93] and AA ethnicity (HR 1.59, 95% CI 1.13-
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2.24) were both associated with rapid progression from first use to cannabis symptom onset
even after accounting for age at initiation and psychiatric risk factors. The findings indicate
that AA women are at greater risk for rapid development of cannabis-related problems than
EA women and that this risk is even higher when cannabis use is initiated before alcohol use.
Prevention programs should be tailored to the various patterns of cannabis use and relative
contributions of risk factors to the development of cannabis-related problems in different
ethnic groups.

Alcohol Outlets and Binge Drinking In Urban Neighborhoods: The Implications Of
Nonlinearity For Intervention and Policy. Ahern J, Margerison-Zilko C, Hubbard A, Galea
S. AmJ Public Health. 2013; 103(4): e81-87.

Alcohol outlet density has long been associated with alcohol-related harms, and policymakers
have endorsed alcohol outlet restriction to reduce these harms. However, potential nonlinearity
in the relation between outlet density and alcohol consumption has not been rigorously
examined. The authors used data from the New York Social Environment Study (n = 4,000) to
examine the shape of the relation between neighborhood alcohol outlet density and binge
drinking by using a generalized additive model with locally weighted scatterplot smoothing,
and applied an imputation-based marginal modeling approach. The authors found a nonlinear
relation between alcohol outlet density and binge drinking; the association was stronger at
densities of more than 80 outlets per square mile. Binge drinking prevalence was estimated to
be 13% at 130 outlets, 8% at 80 outlets, and 8% at 20 outlets per square mile. This nonlinearity
suggests that reductions in alcohol outlet density where density is highest and the association
is strongest may have the largest public health impact per unit reduction. Future research
should assess the impact of policies and interventions that aim to reduce alcohol outlet density,
and consider nonlinearity in effects.

Assessment Of A Modified DSM-5 Diagnosis Of Alcohol Use Disorder In A Genetically
Informative Population. Edwards AC, Gillespie NA, Aggen SH, Kendler KS. Alcohol Clin
Exp Res. 2013; 37(3): 443-451.

Proposed changes to the upcoming DSM-5 include the following: (i) combining criteria for
DSM-1V alcohol abuse (AA) and alcohol dependence (AD) into 1 diagnostic category (alcohol
use disorder [AUDY]); (ii) exclusion of the "legal problems™ (LP) criterion; and (iii) addition of
a "craving" criterion. Few published studies empirically assess the potential consequences of
the proposed changes. Using a population-based sample of twins assessed for lifetime AA/AD
diagnoses, the authors explored phenotypic differences across DSM-IV and a modified DSM-5
diagnoses without craving because of its unavailability in the data set. They used factor
analysis and item response theory (IRT) to evaluate the potential consequences of excluding
the LP criterion from AUD and used twin modeling to examine genetic differences between
DSM-1V and the modified DSM-5 diagnoses. The prevalence of AUD was slightly higher than
that of DSM-IV diagnoses. Individuals meeting DSM-IV, or DSM-5 criteria, but not both
exhibit fewer comorbid diagnoses than those meeting both sets of criteria. Individuals meeting
only DSM-5 criteria were slightly less severely affected than those meeting only DSM-1V
criteria. Factor analysis indicated that the LP criterion loading is the lowest of all symptoms;
IRT analysis suggested that this criterion has low discriminatory power. The genetic
correlation between DSM-1V and DSM-5 diagnoses was slightly but significantly lower than
unity. The proposed DSM-5 AUD criteria are unlikely to result in significant changes in
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prevalence of diagnosed alcohol problems. However, it is unclear whether the new criteria
represent a more valid diagnosis: new cases are no more severely affected than DSM-1V-only
cases. Given the psychometric properties of LP, its exclusion should not negatively impact
diagnostic validity. Similarly, the stable heritability across DSM-1V and DSM-5 diagnoses
suggests that the proposed changes will not have substantial negative consequences in terms of
familial influences, a key validator. These results provide equivocal empirical support for the
proposed DSM-5 changes for AUDs.

Simultaneous Alcohol and Marijuana Use Among US High School Seniors From 1976 To
2011: Trends, Reasons, and Situations. Terry-McElrath YM, O’Malley PM, Johnston LD.
DAD online 24 June 2013.

Simultaneous alcohol and marijuana (SAM) use raises significant concern due to the potential
for additive or interactive psychopharmacological effects. However, no nationally
representative studies are available that document prevalence, trends, or related factors in US
youth SAM use. Nationally representative cross-sectional samples of 12th grade students
surveyed in the Monitoring the Future project from 1976 to 2011 provided data on SAM use.
Analyses were conducted in 2012. In 2011, 23% of all US high school seniors reported any
SAM use. Among seniors reporting any past 12-month marijuana use, 62% reported any SAM
use and 13% reported SAM use most or every time they used marijuana. SAM use consistently
followed trends for past 30-day alcohol use over time. SAM use showed significant variation
by psychosocial and demographic characteristics and was strongly associated with higher
substance use levels, but occurred across the substance use spectrum. Certain reasons for
alcohol or marijuana use (to increase effects of another drug; I’m hooked) and situations of
alcohol or marijuana use (park/beach, car, party) were strongly associated with SAM use. The
authors conclude that a sizable proportion of US high school seniors reported SAM use, and it
appeared to occur frequently in social use situations that could impact both the public as well
as youth drug users. SAM use appears to be a complex behavior that is incidental to general
substance use patterns as well as associated with (a) specific simultaneous reasons (or
expectancies), and (b) heavy substance use and perceived dependence, especially on alcohol.

Repeated Changes In Reported Sexual Orientation Identity Linked To Substance Use
Behaviors In Youth. Ott MQ, Wypij D, Corliss HL, Rosario M, Reisner SL, Gordon AR,
Austin SB. J Adolesc Health. 2013; 52(4): 465-472.

Previous studies have found that sexual minority (e.g., leshian, gay, bisexual) adolescents are
at higher risk of substance use than heterosexuals, but few have examined how changes in
sexual orientation over time may relate to substance use. The authors examined the
associations between change in sexual orientation identity and marijuana use, tobacco use, and
binge drinking in U.S. youth. Prospective data from 10,515 U.S. youth ages 12-27 years in a
longitudinal cohort study were analyzed using sexual orientation identity mobility measure M
(frequency of change from 0 [no change] to 1 [change at every wave]) in up to five waves of
data. Generalized estimating equations were used to estimate substance use risk ratios and 95%
confidence intervals; interactions by sex and age group were assessed. All substance use
behaviors varied significantly by sexual orientation. Sexual minorities were at higher risk for
all outcomes, excluding binge drinking in males, and mobility score was positively associated
with substance use in most cases (p < .05). The association between mobility and substance
use remained significant after adjusting for current sexual orientation and varied by sex and
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age for selected substance use behaviors. This association had a higher positive magnitude in
females than males and in adolescents than young adults. In both clinical and research settings
it is important to assess history of sexual orientation changes. Changes in reported sexual
orientation over time may be as important as current sexual orientation for understanding
adolescent substance use risk.

Situating HIV Risk In the Lives Of Formerly Trafficked Female Sex Workers On the
Mexico-US Border. Collins SP, Goldenberg SM, Burke NJ, Bojorquez-Chapela IS, Jay G,
Strathdee S. AIDS Care. 2013; 25(4): 459-465.

Due to stigma and the psychosocial repercussions of past trauma and abuse, survivors of sex
trafficking may experience increased susceptibility to violence, revictimization, and various
harmful health outcomes, including HIV infection. Given the paucity of research
characterizing the experiences of formerly trafficked female sex workers (FSWs), the authors
set out to describe and contextualize perceptions of HIV risk among women who have
experienced past episodes of sex trafficking and who are currently engaged in sex work in
Tijuana, Mexico. Based on semi-structured interviews and ethnographic fieldwork, the authors
describe the following interrelated themes as influencing formerly trafficked FSWs’
perceptions and experiences of HIV risk: economic vulnerability; susceptibility to violence;
and psychological trauma. These findings highlight the need for HIV prevention efforts to
incorporate broader structural and social interventions aimed at reducing vulnerability to
violence and human rights abuses among this population and improving their general
economic, psychological, and social well-being.

Alcohol Expectancies, Perceived Norms, and Drinking Behavior Among College
Students: Examining the Reciprocal Determinism Hypothesis. Wardell JD, Read JP.
Psychol Addict Behav. 2013; 27(1): 191-196.

Social learning mechanisms, such as descriptive norms for drinking behavior (norms) and
positive alcohol expectancies (PAES), play a major role in college student alcohol use.
According to the principle of reciprocal determinism (Bandura, 1977), norms and PAEs should
be reciprocally associated with alcohol use, each influencing one another over time. However,
the nature of these prospective relationships for college students is in need of further
investigation. This study provided the first examination of the unique reciprocal associations
among norms, PAEs, and drinking together in a single model. PAEs become more stable with
age, whereas norms are likely to be more dynamic upon college entry. Thus, the authors
hypothesized that alcohol use would show stronger reciprocal associations with norms than
with PAEs for college students. Students (N = 557; 67% women) completed online measures
of PAEs, norms, and quantity and frequency of alcohol use in September of their first (T1),
second (T2), and third (T3) years of college. Reciprocal associations were analyzed using a
cross-lagged panel design. PAEs had unidirectional influences on frequency and quantity of
alcohol use, with no prospective effects from alcohol use to PAEs. Reciprocal associations
were observed between norms and alcohol use, but only for quantity and not for frequency.
Specifically, drinking quantity prospectively predicted quantity norms and quantity norms
prospectively predicted drinking quantity. This effect was observed across both years in the
model. These findings support the reciprocal determinism hypothesis for norms but not for
PAEs in college students and may help to inform norm-based interventions.
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HIV/STI1 Risk Among Venue-Based Female Sex Workers Across The Globe: A Look
Back and The Way Forward. Pitpitan EV, Kalichman SC, Eaton LA, Strathdee SA,
Patterson TL. Curr HIV/AIDS Rep. 2013; 10 (1): 65-78.

Female sex workers (FSWs) continue to represent a high-risk population in need of targeted
HIV prevention interventions. Targeting environmental risk factors should result in more
sustainable behavior change than individual-level interventions alone. There are many types of
FSWSs who operate in and through a variety of micro- (e.g., brothels) and macro-level (eg,
being sex-trafficked) contexts. Efforts to characterize FSWs and inform HIV prevention
programs have often relied on sex work typologies or categorizations of FSWs by venue or
type. The authors conducted a systematic search and qualitatively reviewed 37 published
studies on venue-based FSWSs to examine the appropriateness of sex work typologies, and the
extent to which this research has systematically examined characteristics of different risk
environments. They extracted information on study characteristics like venue comparisons,
HIV/STI prevalence, and sampling strategies. They found mixed results with regards to the
reliability of typologies in predicting HIV/STI infection; relying solely on categorization of
FSWs by venue or type did not predict seroprevalence in a consistent manner. Only 65 % of
the studies that allowed for venue comparisons on HIV/STI prevalence provided data on venue
characteristics. The factors that were assessed were largely individual-level FSW factors (eg,
demographics, number of clients per day), rather than social and structural characteristics of
the risk environment. The authors outline a strategy for future research on venue-based FSWs
that ultimately aims to inform structural-level HIV interventions for FSWs.

Epidemiologic Survey on Alcohol and Related Conditions. Blanco C, Krueger R, Hasin D,
Liu S, Wang S, Kerridge B, Saha T, Olfson M. JAMA Psychiatry. 2013; 70(2): 199-208.
Clinical experience and factor analytic studies suggest that some psychiatric disorders may be
more closely related to one another, as indicated by the frequency of their co-occurrence,
which may have etiologic and treatment implications. The objective of this study was to
construct a virtual space of common psychiatric disorders, spanned by factors reflecting major
psychopathologic dimensions, and locate psychiatric disorders in that space, as well as to
examine whether the location of disorders at baseline predicts the prevalence and incidence of
disorders at 3-year follow-up. A total of 34,653 individuals participated in waves 1 and 2 of
the National Epidemiologic Survey on Alcohol and Related Conditions. The distance between
disorders at wave 1, calculated using the loadings of the factors spanning the space of
disorders as coordinates. This distance was correlated with the adjusted odds ratios for age,
sex, and race/ethnicity of the prevalence and incidence of Axis | disorders in wave 2, with the
aim of determining whether smaller distances between disorders at wave 1 predicts higher
disorder prevalence and incidence at wave 2. A model with 3 correlated factors provided an
excellent fit (Comparative Fit Index = 0.99, Tucker-Lewis Index = 0.98, root mean square
error of approximation = 0.008) for the structure of common psychiatric disorders and was
used to span the space of disorders. Distances ranged from 0.070 (between drug abuse and
alcohol dependence) to 1.032 (between drug abuse and dysthymia). The correlation of distance
between disorders in wave 1 with adjusted odds ratios of prevalence in wave 2 was -0.56. The
correlation of distance in wave 1 with adjusted odds ratios of incidence in wave 2 was -0.57.
The authors conclude that mapping psychiatric disorders can be used to quantify the distances
among disorders. Proximity in turn can be used to predict prospectively the incidence and
prevalence of Axis | disorders.
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Gender Differences In Cannabis Use Disorders: Results From the National
Epidemiologic Survey Of Alcohol and Related Conditions. Khan SS, Secades-Villa RO,
Mayumi WS, Perez-Fuentes G, Kerridge BT, Blanco C. Drug Alcohol Depend. 2013; 130(1-
3):101-108. The objective of this study was to examine gender differences among individuals
diagnosed with DSM-IV lifetime cannabis use disorder (CUD). A nationally representative
sample of U.S. adults aged 18 years or older that were diagnosed with lifetime CUD
(n=3,297): Men (n=2,080), Women (n=1,217). Data were drawn from the 2001-2002 National
Epidemiologic Survey on Alcohol and Related Conditions (NESARC, n=43,093). The survey
response rate was 81%.Nearly all individuals with CUD had a psychiatric comorbidity (95.6%
of men, 94.1% of women). Men with lifetime CUD were more likely than women to be
diagnosed with any psychiatric disorder, any substance use disorder and antisocial personality
disorder, whereas women with CUD had more mood and anxiety disorders. After adjusting for
gender differences in sociodemographic correlates and the prevalence of psychiatric disorders
in the general population, women with CUD were at greater risk for externalizing disorders.
Men with CUD met more criteria for cannabis abuse, had longer episodes of CUD, smoked
more joints, and were older at remission when compared to women with CUD. Women
experienced telescoping to CUD. Treatment-seeking rates were very low for both genders, and
there were no gender differences in types of services used or reasons for not seeking treatment.
There are important gender differences in the clinical characteristics and psychiatric
comorbidities among individuals with CUD.

Prospective Associations Of Internalizing and Externalizing Problems and Their Co-
Occurrence With Early Adolescent Substance Use. Colder CR, Scalco M, Trucco EM,
Read JP, Lengua LJ, Wieczorek WF, Hawk, Jr. LW. J Abnorm Child Psychol. 2013; 41(4):
667-677.

The literature is equivocal regarding the role of internalizing problems in the etiology of
adolescent substance use. In this study, the authors examined the association of internalizing
and externalizing behavior problems and their co-occurrence with early adolescent substance
use to help clarify whether internalizing problems operate as a risk or protective factor. A large
community sample (N=387) mean age at the first assessment 12 years old; (83% White/non-
Hispanic) was assessed annually for 3 years. Externalizing problem behavior in the absence of
internalizing problems showed the strongest prospective association with alcohol, cigarette,
and marijuana use. A weaker albeit statistically significant prospective positive association
was found between co-occurring internalizing and externalizing behavior problems and
substance use. Internalizing problems in the absence of externalizing problems protected
adolescents against cigarette and marijuana use. Clarifying the role of internalizing problems
in the etiology of adolescent substance use can inform the development of early intervention
and prevention efforts. These results highlight the importance of further considering the co-
occurrence of internalizing and externalizing behavior problems in developmental pathways to
substance use.

Homelessness Independently Predicts Injection Drug Use Initiation Among Street-
Involved Youth In A Canadian Setting. Feng C, DeBeck K, Kerr T, Mathias S, Montaner J,
Wood, E. J Adolesc Health. 2013; 52(4): 499-501.

This longitudinal study examines the association between homelessness and injection drug use
initiation among a cohort of street-involved youth in a setting of high-prevalence crystal
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methamphetamine use. The authors derived data from the At-Risk Youth Study, a prospective
cohort of street-involved youth aged 14-26 years, recruited between September 2005 and
November 2011. They used Cox proportional hazards regression to identify factors
independently associated with time to injection initiation. Among 422 street-youth who had
never injected at baseline, the authors observed 77 injection initiation events during follow-up.
Homelessness was independently associated with injection initiation in multivariate Cox
regression (relative hazard, 1.80 [95% confidence interval, 1.13-2.87]) after adjusting for
crystal methamphetamine use and other potential confounders. These findings highlight that
homelessness is a key risk factor for injection initiation among street-involved youth.
Supportive housing interventions for street youth may help prevent injection drug use
initiation within this high-risk population.

Probability and Predictors Of Treatment-Seeking For Prescription Opioid Use
Disorders: A National Study. Blanco C, Iza M, Schwartz RP, Rafful C, Wang S, Olfson M.
Drug Alcohol Depend. 2013; 131 (1-2): 143-148.

Prescription opioid use disorders are the second most common drug use disorder behind only
cannabis use disorders. Despite this, very little is known about the help-seeking behavior
among individuals with these disorders. The sample included respondents of the Wave 2 of the
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) with a lifetime
diagnosis of prescription drug use disorders (N=623). Unadjusted and adjusted hazard ratios
are presented for time to first treatment-seeking by sociodemographic characteristics and
comorbid psychiatric disorders. The lifetime cumulative probability of treatment seeking was
42% and the median delay from prescription drug use disorder onset to first treatment was
3.83 years. Having an earlier onset of prescription opioid use disorder and a history of bipolar
disorder, major depression disorder, specific phobia and cluster B personality disorders
predicted shorter delays to treatment. Although some comorbid psychiatric disorders increase
the rate of treatment-seeking and decrease delays to first-treatment contact rates of treatment-
seeking for prescription drug use disorder are low, even when compared with rates of
treatment for other substance use disorders. Given the high prevalence and adverse
consequences of prescription drug use disorder, there is a need to improve detection and
treatment of prescription opioid use disorder.

Childhood Sexual Abuse and Early Substance Use In Adolescent Girls: The Role Of
Familial Influences. Sartor CE, Waldron MD, Alexis E, Grant JD, McCutcheon VV, Nelson
EC, Madden PAF, Bucholz KK, Heath AC. Addiction. 2013; 108(5): 993-1000.

The aim of this study was to assess the extent to which the association between childhood
sexual abuse (CSA) and early use of alcohol, cigarettes and cannabis in adolescent girls is
mediated by risk factors that tend to cluster in families where CSA occurs. An abridged
version of the Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA) was
administered by telephone. A total of 3,761 female twins aged 18-29 (14.6% African
American, 85.4% European American). CSA experiences and history of substance use were
queried in the SSAGA-based interviews. After controlling for familial influences on early
substance use by including co-twin early use status in models, separate Cox proportional
hazards regression analyses predicting onset of alcohol, cigarette and cannabis use revealed a
significant association with CSA. The effect was observed to age 19 years for cigarettes and to
age 21 years for cannabis, but was limited to age 14 years or younger for alcohol, with the
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most pronounced risk before age 10 [hazard ratio (HR) =4.59; confidence interval (Cl): 1.96-
10.74]. CSA-associated risk for initiation of cigarette and cannabis use was also highest in the
youngest age range, but the decline with age was much more gradual and the hazard ratios
significantly lower (HR: 1.70; CI: 1.13-2.56 for cigarettes and HR: 2.34, Cl: 1.57-3.48 for
cannabis). Childhood sexual abuse history is a distinct risk factor for use of cigarettes and
cannabis, and a very strong predictor of early age at first drink.

Three Mutually Informative Ways To Understand the Genetic Relationships Among
Behavioral Disinhibition, Alcohol Use, Drug Use, Nicotine Use/Dependence, and Their
Co-Occurrence: Twin Biometry, GCTA, and Genome-Wide Scoring. Vrieze SI, McGue
M, Miller MB, Hicks BM, lacono WG. Behav Genet. 2013; 43(2): 97-107.

Behavioral disinhibition is a trait hypothesized to represent a general vulnerability to the
development of substance use disorders. The authors used a large community-representative
sample (N = 7,188) to investigate the genetic and environmental relationships among measures
of behavioral disinhibition, Nicotine Use/Dependence, Alcohol Consumption, Alcohol
Dependence, and Drug Use. First, using a subsample of twins (N = 2,877), they used standard
twin models to estimate the additive genetic, shared environmental, and non-shared
environmental contributions to these five traits. Heritabilities ranged from .42 to .58 and
shared environmental effects ranged from .12 to .24. Phenotypic correlations among the five
traits were largely attributable to shared genetic effects. Second, the authors used Genome-
wide Complex Trait Analysis (GCTA) to estimate as a random effect the aggregate genetic
effect attributable to 515,384 common SNPs. The aggregated SNPs explained 10-30 % of the
variance in the traits. Third, a genome-wide scoring approach summed the actual SNPs,
creating a SNP-based genetic risk score for each individual. After tenfold internal cross-
validation, the SNP sumscore correlated with the traits at .03 to .07 (p < .05), indicating small
but detectable effects. SNP sumscores generated on one trait correlated at approximately the
same magnitude with other traits, indicating detectable pleiotropic effects among these traits.
Behavioral disinhibition thus shares genetic etiology with measures of substance use, and this
relationship is detectable at the level of measured genomic variation.

Predictors Of Quit Attempts and Successful Quit Attempts In A Nationally
Representative Sample Of Smokers. Rafful C, Garcia-Rodriguez OW, Shuai Secades-Villa
R, Martinez-Ortega JM, Blanco, C. Addict Behav. 2013; 38(4): 1920-1923.

Although most current smokers report that they would like to quit, most quit attempts fail
suggesting that predictors of quitting attempts may differ from those of successful attempts.
The authors examined sociodemographic and clinical predictors of quit attempts and
successful quit attempts in a nationally representative sample of US adults. Data was collected
in 2001-2002 (Wave 1) and 2004-2005 (Wave 2). Almost 40% of individuals who had not
previously attempted to quit, tried to quit over the next three years; only 4.6% of those who
tried had succeeded at the time of the evaluation. Hispanics, Asians, individuals with high
income, and those with college education were less likely to attempt to quit, whereas those
with daily nicotine use, younger age at first use and most symptoms of dependence were more
likely to do so. Having an educational level below high school and older age at first nicotine
use were predictors of successful quitting. Despite relatively high rates of quit attempts, rates
of success are extremely low, indicating a gap between the public health need of decreasing
tobacco use, and existing means to achieve it. Although there is a need to encourage people to
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quit tobacco, there may be an equally large need to develop more effective interventions that
increase the rate of successful quit attempts.

The Impact Of Substance Use, Sexual Trauma, and Intimate Partner Violence On Sexual
Risk Intervention Outcomes In Couples: A Randomized Trial. Few HIV prevention
interventions focus on sexual risk reduction as mutual process determined by couple members,
though risk behaviors are inter-dependent. This trial examined the impact of substance use,
history of sexual trauma, and intimate partner violence on sexual risk associated with
participation in a risk reduction intervention. HIV seroconcordant and serodiscordant
multicultural couples in Miami, Florida (n=216) were randomized to group (n=112) or
individual (n=104) couple-based interventions. Group intervention participants increased
condom use in couples in which women had a history of sexual trauma [F(2,221)=3.39,
p=0.036] and by partners of alcohol users. History of sexual trauma was a determinant of
conflict resolution, predicting negative communication and intimate partner violence. Results
emphasize the need for group sexual risk reduction interventions targeting sexual trauma,
partner violence, and substance use among HIV seroconcordant and serodiscordant couples.
Jones DL, Kashy DV, Olga M, Cook R, Weiss SM. Ann Behav Med. 2013; 45(3): 318-328.

Acceptability Of Vaginal Microbicides Among Female Sex Workers and Their Intimate
Male Partners In Two Mexico-US Border Cities: A Mixed Methods Analysis. Robertson
AM, Syvertsen JL, Martinez G, Rangel MG, Palinkas LA, Stockman JK, Ulibarri MD,
Strathdee SA. Glob Public Health. 2013; 8(5): 619-633.

Female sex workers (FSWs) may benefit from pre-exposure prophylaxis (PrEP) including
microbicides for HIV prevention. Since adherence is a key factor in PrEP efficacy, the authors
explored microbicide acceptability and potential barriers to use within FSWs’ intimate
relationships in Tijuana and Ciudad Juarez, Mexico, where HIV prevalence is increasing.
FSWs and their verified intimate (non-commercial) male partners completed quantitative and
qualitative interviews from 2010 to 2012. The authors’ complementary mixed methods design
followed an iterative process to assess microbicide acceptability, explore related relationship
dynamics and identify factors associated with concern about male partners’ anger regarding
microbicide use. Among 185 couples (n=370 individuals), interest in microbicides was high.
In qualitative interviews with 28 couples, most participants were enthusiastic about
microbicides for sex work contexts but some explained that microbicides could imply
mistrust/infidelity within their intimate relationships. In the overall sample, nearly one in six
participants (16%) worried that male partners would become angry about microbicides, which
was associated with higher self-esteem among FSWs and lower self-esteem and past year
conflicts causing injury within relationships among men. HIV prevention interventions should
consider intimate relationship dynamics posing potential barriers to PrEP acceptability and
adherence, involve male partners and promote risk communication skills.

Social and Generalized Anxiety Symptoms and Alcohol and Cigarette Use In Early
Adolescence: The Moderating Role Of Perceived Peer Norms. Zehe JM, Colder CR, Read
JP, Wieczorek WF, Lengua LJ. Addict Behav. 2013; 38(4): 1931-1939.

This study prospectively examines the association between social and generalized anxiety
symptoms and alcohol and cigarette use in early adolescence and how injunctive (perceived
peer approval of use) and descriptive (perceived peer use) norms may moderate the
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association. Sex differences were also examined. Data were taken from a longitudinal study
investigating problem behavior and adolescent substance use. The community sample (N=387)
was assessed annually, and data from the first two waves of assessment were used for this
study. Early adolescents were between the ages of 11 and 13 at the first assessment (mean
age=11.05, SD=0.55, 55% female). Peer norms moderated the association between both social
and generalized anxiety symptoms and the likelihood of alcohol and cigarette use for girls, but
not for boys. Specifically, girls with elevated levels of generalized anxiety symptoms were at
risk for use when perceived peer use was low, and protected from use when perceived peer use
was high. Girls with elevated levels of social anxiety symptoms were at risk for use when
perceived peer approval of use was high, and protected from use when perceived peer approval
of use was low. Past studies have found inconsistent support for an association between
anxiety and adolescent substance use, and these findings provide some clarity regarding for
whom and when anxiety operates as a risk/protective factor. Social context and sex are critical
for understanding the role of different forms of anxiety in the etiology of adolescent alcohol
and cigarette use.

Social Support and Recovery Among Mexican Female Sex Workers Who Inject Drugs.
Hiller SP, Syvertsen JL, Lozada R, Ojeda VD. J Subst Abuse Treat. 2013; 45(1): 44-54.

This qualitative study describes social support that female sex workers who inject drugs
(FSW-IDUEs) receive and recovery efforts in the context of relationships with family and
intimate partners. The authors conducted thematic analysis of in-depth interviews with 47
FSW-I1DUs enrolled in an intervention study to reduce injection/sexual risk behaviors in
Tijuana, Mexico. FSW-1DUs received instrumental and emotional social support, which
positively and negatively influenced recovery efforts. Participants reported how some intimate
partners provided conflicting positive and negative support during recovery attempts.
Problematic support (i.e., well-intended support with unintended consequences) occurred in
strained family relationships, limiting the positive effects of support. Mexican drug treatment
programs should consider addressing social support in recovery curricula through evidence-
based interventions that engage intimate partners, children and family to better reflect socio-
cultural and contextual determinants of substance abuse.

Interdisciplinary Mixed Methods Research With Structurally Vulnerable Populations:
Case Studies Of Injection Drug Users In San Francisco. Lopez AM, Bourgois P, Wenger
LD, Lorvick J, Martinez AN, Kral AH. Int J Drug Policy. 2013; 24(2):101-109.

Research with injection drug users (IDUs) benefits from interdisciplinary theoretical and
methodological innovation because drug use is illegal, socially sanctioned and often hidden.
Despite the increasing visibility of interdisciplinary, mixed methods research projects with
IDUs, qualitative components are often subordinated to quantitative approaches and page
restrictions in top addiction journals limit detailed reports of complex data collection and
analysis logistics, thus minimizing the fuller scientific potential of genuine mixed methods.
The authors present the methodological logistics and conceptual approaches of four mixed-
methods research projects that their interdisciplinary team conducted in San Francisco with
IDUs over the past two decades. These projects include combinations of participant-
observation ethnography, in-depth qualitative interviewing, epidemiological surveys, photo-
documentation, and geographic mapping. The authors adapted Greene et al.’s framework for
combining methods in a single research project through: data triangulation, methodological
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complementarity, methodological initiation, and methodological expansion. They argue that:
(2) flexible and self-reflexive methodological procedures allowed them to seize strategic
opportunities to document unexpected and sometimes contradictory findings as they emerged
to generate new research questions, (2) iteratively mixing methods increased the scope,
reliability, and generalizability of these data, and (3) interdisciplinary collaboration contributed
to a scientific "value added" that allowed for more robust theoretical and practical findings
about drug use and risk-taking.

Early Smoking Onset and Risk For Subsequent Nicotine Dependence: A Monozygotic
Co-Twin Control Study. Kendler KS, Myers J, Damaj MI, Chen X. Am J Psychiatry. 2013;
170(4): 408-413.

Early onset of regular smoking is associated with an elevated risk for later nicotine
dependence. Whether or not this association is causal is unknown and has substantial public
policy implications. The authors used a monozygotic co-twin control study design. Pairs were
selected from the Virginia Adult Twin Study of Psychiatric and Substance Use Disorders for
discordance in age at onset of regular smoking. Nicotine dependence was measured by the
Fagerstrom test for nicotine dependence and level of craving. The authors identified 175 male-
male and 69 female-female monozygotic twin pairs who differed by at least 2 years in age at
onset of regular smoking. During their period of heaviest smoking, the twin who began
smoking earlier had significantly higher Fagerstrom test scores in both the male-male
(Cohen’s d=0.20) and female-female twin pairs (d=0.26). Craving for cigarettes when unable
to smoke was also higher in the early-onset member in both groups (male pairs, d=0.38;
female pairs, d=0.25). The early-onset smoking twin did not differ from the later-onset twin in
symptoms of alcohol or cannabis abuse or dependence, current alcohol use, or maximal level
of cannabis, sedative, stimulant, or cocaine use. Controlling for genetic and familial-
environmental effects, age at onset of regular smoking predicted level of nicotine dependence.
Consistent with the animal literature, these findings suggest that in humans, early nicotine
exposure directly increases level of later nicotine dependence. These results should be
interpreted in the context of the methodological strengths and limitations of the monozygotic
co-twin design.

'In Different Situations, In Different Ways': Male Sex Work In St. Petersburg, Russia.
Niccolai LM, King EJ, Eritsyan KU, Safiullina L, Rusakova M M. Cult Health Sex. 2013;
15(4): 480-493.

The authors conducted a qualitative study of male sex work in St. Petersburg Russia with a
focus on social vulnerabilities, HIV-risk perception and HIV-related behaviours. In-depth
interviews were conducted with individuals knowledgeable about male sex work through their
profession and with male sex workers themselves. Male sex work involves a variety of
exchanges, including expensive vacations, negotiated monetary amounts or simply access to
food. Methods of finding clients included the Internet, social venues (e.g. gay clubs and bars)
and public places (e.g. parks). Use of the Internet greatly facilitated male sex work in a variety
of ways. It was used by both individuals and agencies to find clients, and appeared to be
increasing. Men often reported not being professionally connected to other male sex workers
and limited disclosure about their work. Many were aware of the work-related risks to personal
safety, including violence and robbery by clients. Perceived risk for HIV was mostly abstract
and several exceptions to condom use with clients were noted. Alcohol use was reported as
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moderate but alcohol was consumed frequently in association with work. These data suggest
that the most salient risks for male sex workers include professional isolation, threats to
personal safety, limited perceived HIV risk and sub-optimal levels of condom use.

Genes, Environments, and Developmental Research: Methods For A Multi-Site Study Of
Early Substance Abuse. Costello EJ, Eaves L, Sullivan P, Kennedy M, Conway Kevin,
Adkins DE, Angold A, Clark SL, Erkanli A, McClay JL, Copeland W, Maes HH, Liu Y,
Patkar AA, Silberg J, van den Oord E. Twin Res Hum Genet. 2013; 16(2): 505-515.

The importance of including developmental and environmental measures in genetic studies of
human pathology is widely acknowledged, but few empirical studies have been published.
Barriers include the need for longitudinal studies that cover relevant developmental stages and
for samples large enough to deal with the challenge of testing gene-environment-development
interaction. A solution to some of these problems is to bring together existing data sets that
have the necessary characteristics. As part of the National Institute on Drug Abuse-funded
Gene-Environment-Development Initiative, the authors’ goal is to identify exactly which
genes, which environments, and which developmental transitions together predict the
development of drug use and misuse. Four data sets were used of which common
characteristics include (1) general population samples, including males and females; (2)
repeated measures across adolescence and young adulthood; (3) assessment of nicotine,
alcohol, and cannabis use and addiction; (4) measures of family and environmental risk; and
(5) consent for genotyping DNA from blood or saliva. After quality controls, 2,962 individuals
provided over 15,000 total observations. In the first gene-environment analyses, of alcohol
misuse and stressful life events, some significant gene-environment and gene-development
effects were identified. The authors conclude that in some circumstances, already collected
data sets can be combined for gene-environment and gene-development analyses. This greatly
reduces the cost and time needed for this type of research. However, care must be taken to
ensure careful matching across studies and variables.

Personality Dimensions as Common and Broadband-Specific Features for Internalizing
and Externalizing Disorders. Hink LK, Rhee SH, Corley RP, Cosgrove VE, Hewitt JK,
Schulz-Heik RJ, Lahey BB, Waldman ID. J Abnorm Child Psychol. 2013.

Several researchers have suggested that the nature of the covariation between internalizing and
externalizing disorders may be understood better by examining the associations between
temperament or personality and these disorders. The present study examined neuroticism as a
potential common feature underlying both internalizing and externalizing disorders and
novelty seeking as a potential broad-band specific feature influencing externalizing disorders
alone. Participants were 12- to 18-year-old twin pairs (635 monozygotic twin pairs and 691
dizygotic twin pairs; 48% male and 52% female) recruited from the Colorado Center for
Antisocial Drug Dependence. Genetic and nonshared environmental influences shared in
common with neuroticism influenced the covariation among distinct internalizing disorders,
the covariation among distinct externalizing disorders, and the covariation between
internalizing and externalizing disorders. Genetic influences shared in common with novelty
seeking influenced the covariation among externalizing disorders and the covariation between
major depressive disorder and externalizing disorders, but not the covariation among
internalizing disorders or between anxiety disorders and externalizing disorders. Also, after
accounting for genetic and environmental influences shared in common with neuroticism and
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novelty seeking, there were no significant common genetic or environmental influences among
the disorders examined, suggesting that the covariance among the disorders is sufficiently
explained by neuroticism and novelty seeking. The authors conclude that neuroticism is a
heritable common feature of both internalizing disorders and externalizing disorders, and that
novelty seeking is a heritable broad-band specific factor that distinguishes anxiety disorders
from externalizing disorders.

Where and When Adolescents Use Tobacco, Alcohol, and Marijuana: Comparisons By
Age, Gender, and Race. Goncy EA, Mrug S. J Stud Alcohol Drugs. 2013; 74(2): 288-300.
This study examined the location and time of adolescent use of cigarettes, alcohol, and
marijuana. Age, gender, and racial differences in location and time of use were studied for
each substance. Using cross-sectional data collected through the school wide Pride Survey,
20,055 students between the ages of 10 and 19 years (53.6% female, 55.1% Black, 44.9%
White) in one metropolitan area reported on their frequency of cigarette, alcohol, and
marijuana use, as well as the location and time of use of each substance. Chi-square tests
compared the rates, locations, and times for each substance across boys and girls; Black and
White students; and early, middle, and late adolescents. Older adolescents reported higher
rates of substance use at friends’ homes, at school, and in cars and lower rates of alcohol use at
home compared with younger youth. Males were more likely to report alcohol and marijuana
use at school and on weeknights and alcohol use in cars, whereas females were more likely to
report alcohol and marijuana use on the weekends. No gender differences emerged for times
and locations of cigarette use. Compared with Black youth, White adolescents were more
likely to use all substances at friends’ homes and on weekends; to smoke cigarettes at school,
in the car, and on weeknights; and to use alcohol at home. Black adolescents were more likely
to report using alcohol at home, at school, in cars, during and after school, and on weeknights
and were more likely to report using marijuana at school. The location and time of adolescent
substance use vary substantially by age, gender, and race. These differences may help tailor
substance use prevention and intervention programs to specific subgroups of youth to improve
program effectiveness.

Alcoholism and Timing Of Separation In Parents: Findings In A Midwestern Birth
Cohort. Waldron M, Bucholz KK, Lynskey MT, Madden PAF, Heath AC. J Stud Alcohol
Drugs. 2013; 74(2): 337-348.

The authors examined history of alcoholism and occurrence and timing of separation in
parents of a female twin cohort. Parental separation (never-together; never-married cohabitants
who separated; married who separated) was predicted from maternal and paternal alcoholism
in 326 African ancestry (AA) and 1,849 European/ other ancestry (EA) families. Broad
(single-informant, reported in abstract) and narrow (self-report or two-informant) measures of
alcoholism were compared. Parental separation was more common in families with parental
alcoholism: By the time twins were 18 years of age, parents had separated in only 24% of EA
families in which neither parent was alcoholic, contrasted with 58% of families in which only
the father was (father-only), 61% of families in which only the mother was (mother-only), and
75% in which both parents were alcoholic (two-parent); corresponding AA percentages were
59%, 71%, 82%, and 86%, respectively. Maternal alcoholism was more common in EA never
together couples (mother-only: odds ratio [OR] = 5.95; two parent: OR = 3.69). In ever-
together couples, alcoholism in either parent predicted elevated risk of separation, with half of

80



http://www.ncbi.nlm.nih.gov/pubmed/23384377
http://www.ncbi.nlm.nih.gov/pubmed/23384377
http://www.ncbi.nlm.nih.gov/pubmed/23384382
http://www.ncbi.nlm.nih.gov/pubmed/23384382

EA relationships ending in separation within 12 years of twins’ birth for father-only families, 9
years for mother-only families, and 4 years for both parents alcoholic; corresponding median
survival times for AA couples were 9, 4, and 2 years, respectively. EA maternal alcoholism
was especially strongly associated with separation in the early postnatal years (mother-only:
birth-5 years, hazard ratio [HR] = 4.43; 6 years on, HR = 2.52; two-parent: HRs = 5.76, 3.68,
respectively). Parental separation is a childhood environmental exposure that is more common
in children of alcoholics, with timing of separation highly dependent on alcoholic parent
gender.

An Epidemiologic Update On Hepatitis C Infection In Persons Living With Or At Risk
Of HIV Infection. Kim AY, Onofrey S, Church DR. J Infect Dis. 2013; 207 Suppl 1: S1-6.
Due to shared routes of transmission, coinfection with both human immunodeficiency virus
type 1 (HIV-1) and hepatitis C virus (HCV) is relatively common and results in accelerated
liver disease, driving morbidity and mortality. Deaths related to HCV now exceed deaths
related to HIV in the United States, and co-infected patients bear a significant proportion of
that mortality. This burden may be addressed by novel antiviral therapies that promise
increased rates of cure or by enhanced access to liver transplantation, but these are costly
interventions. Ultimately, the future burden of coinfection is addressed by greater
understanding of who is at risk for development of each infection, thus guiding preventive
efforts. Key recent reports regarding the US burden of morbidity and mortality due to HCV
and groups at risk for coinfection are reviewed, with a focus on recently described HCV
occurring among young injection drug users and men who have sex with men. Given the lack
of available vaccine against HCV, enhanced detection and surveillance is a vital component of
our public health strategy to combat HCV.

Low-Frequency Heroin Injection Among Out-Of-Treatment, Street-Recruited Injection
Drug Users. Harris JL, Lorvick J, Wenger L, Wilkins T, Iguchi MY, Bourgois PK, Alex H. J
Urban Health. 2013; 90(2): 299-306.

In this paper, the authors explore the understudied phenomenon of "low-frequency™ heroin
injection in a sample of street-recruited heroin injectors not in drug treatment. They conducted
a cross-sectional study of 2,410 active injection drug users (IDUs) recruited in San Francisco,
California from 2000 to 2005. They compare the sociodemographic characteristics and
injection risk behaviors of low-frequency heroin injectors (low-FHI; one to 10 self-reported
heroin injections in the past 30days) to high-frequency heroin injectors (high-FHI; 30 or more
self-reported heroin injections in the past 30days). Fifteen percent of the sample met criteria
for low-FHI. African American race, men who have sex with men (MSM) behavior, and
injection and noninjection methamphetamine use were independently associated with low-
FHI. Compared to high-FHI, low-FHI were less likely to report syringe sharing and nonfatal
heroin overdose. A small but significant proportion of heroin injectors inject heroin 10 or less
times per month. Additional research is needed to qualitatively examine low-frequency heroin
injection and its relationship to drug use trajectories.
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Individual and Neighborhood Correlates Of Membership In Drug Using Networks With
A Higher Prevalence Of HIV In New York City (2006-2009). Rudolph AE, Crawford ND,
Latkin C, Fowler JH, Fuller CM. Ann Epidemiol. 2013; 23(5): 267-274.

To identify individual- and neighborhood-level correlates of membership within high HIV
prevalence drug networks. The authors recruited 378 New York City drug users via
respondent-driven sampling (2006-2009). Individual-level characteristics and recruiter-recruit
relationships were ascertained and merged with 2000 tract-level U.S. Census data. Descriptive
statistics and population average models were used to identify correlates of membership in
high HIV prevalence drug networks (>10.54% vs. <10.54% HIV). Individuals in high HIV
prevalence drug networks were more likely to be recruited in neighborhoods with greater
inequality (adjusted odds ratio [AOR], 5.85; 95% confidence interval [CI], 1.40-24.42), higher
valued owner-occupied housing (AOR, 1.48; 95% Cl, 1.14-1.92), and a higher proportion of
Latinos (AOR, 1.83; 95% CI, 1.19-2.80). They reported more crack use (AOR, 7.23; 95% ClI,
2.43-21.55), exchange sex (AOR, 1.82; 95% Cl, 1.03-3.23), and recent drug treatment
enrollment (AOR, 1.62; 95% CI, 1.05-2.50) and were less likely to report cocaine use (AOR,
0.40; 95% ClI, 0.20-0.79) and recent homelessness (AOR, 0.32; 95% CI, 0.17-0.57). The
relationship between exchange sex, crack use, and membership within high HIV prevalence
drug networks may suggest an ideal HIV risk target population for intervention. Coupling
network-based interventions with those adding risk-reduction and HIV testing/care/adherence
counseling services to the standard of care in drug treatment programs should be explored in
neighborhoods with increased inequality, higher valued owner-occupied housing, and a greater
proportion of Latinos.

Differentially Regulated Gene Expression Associated With Hepatitis C Virus Clearance.
Grimes CZ, Hwang LY, Wei P, Shah DP, Volcik KA, Brown EL. J Gen Virol. 2013; 94(Pt 3):
534-542.

Human chronic hepatitis C virus (HCV) infections pose a significant public health threat,
necessitating the development of novel treatments and vaccines. HCV infections range from
spontaneous resolution to end-stage liver disease. Approximately 10-30% of HCV infections
undergo spontaneous resolution independent of treatment by yet-to-be-defined mechanisms.
These individuals test positive for anti-HCV antibodies in the absence of detectable viral
serum RNA. To identify genes associated with HCV clearance, this study compared gene
expression profiles between current drug users chronically infected with HCV and drug users
who cleared their HCV infection. This analysis identified 91 differentially regulated (up- or
down regulated by twofold or more) genes potentially associated with HCV clearance. The
majority of genes identified were associated with immune function, with the remaining genes
categorized either as cancer related or ‘other’. Identification of factors and pathways that may
influence virus clearance will be essential to the development of novel treatment strategies.

Individual- and Community-L evel Correlates Of Cigarette-Smoking Trajectories From
Age 13 To 32 In A U.S. Population-Based Sample. Fuemmeler B, Lee C-T, Ranby KW,
Clark T, McClernon FJ, Yang C, Kollins SH. Drug Alcohol Depend. 2013.

Characterizing smoking behavior is important for informing etiologic models and targeting
prevention efforts. This study explored the effects of both individual- and community-level
variables in predicting cigarette use vs. non-use and level of use among adolescents as they
transition into adulthood. Data on 14,779 youths (53% female) were drawn from the National
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Longitudinal Study of Adolescent Health (Add Health); a nationally representative
longitudinal cohort. A cohort sequential design allowed for examining trajectories of smoking
typologies from age 13 to 32 years. Smoking trajectories were evaluated by using a zero-
inflated Poisson (ZIP) latent growth analysis and latent class growth analysis modeling
approach. Significant relationships emerged between both individual- and community-level
variables and smoking outcomes. Maternal and peer smoking predicted increases in smoking
over development and were associated with a greater likelihood of belonging to any of the four
identified smoking groups versus Non-Users. Conduct problems and depressive symptoms
during adolescence were related to cigarette use versus non-use. State-level prevalence of
adolescent smoking was related to greater cigarette use during adolescence. The authors
conclude that individual- and community-level variables that distinguish smoking patterns
within the population aid in understanding cigarette use versus non-use and the quantity of
cigarette use into adulthood. These findings suggest that efforts to prevent cigarette use would
benefit from attention to both parental and peer smoking and individual well-being. Future
work is needed to better understand the role of variables in the context of multiple levels
(individual and community-level) on smoking trajectories.

Analyzing Repeated Measures Data On Individuals Nested Within Groups: Accounting
For Dynamic Group Effects. Bauer DJ, Gottfredson NC, Dean D, Zucker RA. Psychol
Methods. 2013; 18(1): 1-14.

Researchers commonly collect repeated measures on individuals nested within groups such as
students within schools, patients within treatment groups, or siblings within families. Often, it
is most appropriate to conceptualize such groups as dynamic entities, potentially undergoing
stochastic structural and/or functional changes over time. For instance, as a student progresses
through school, more senior students matriculate while more junior students enroll,
administrators and teachers may turn over, and curricular changes may be introduced. What it
means to be a student within that school may thus differ from 1 year to the next. This article
demonstrates how to use multilevel linear models to recover time-varying group effects when
analyzing repeated measures data on individuals nested within groups that evolve over time.
Two examples are provided. The 1st example examines school effects on the science
achievement trajectories of students, allowing for changes in school effects over time. The 2nd
example concerns dynamic family effects on individual trajectories of externalizing behavior
and depression.

HIV and Syphilis Infection Among Men Attending An Sexually Transmitted Infection
Clinic In Puerto Rico. Colon-Lopez V, Ortiz AP, Banerjee G, Gertz AM, GarciaH. PR
Health Sci J. 2013; 32(1): 8-13.

This study aimed to assess the demographic, behavioral, and clinical factors associated with
HIV and syphilis infection among a sample of men attending a sexually transmitted infection
clinic during 2009 to 2010 in San Juan, Puerto Rico (PR).A sample of 350 clinical records
from men visiting the clinic for the first time during 2009 to 2010 was reviewed. Descriptive
statistics were used to describe the study sample, and bivariate analyses were performed
separately for HIV and syphilis to identify factors associated with these infectious diseases.
Variables that were significantly associated (p < 0.05) with HIV and syphilis in the bivariate
analysis were considered for inclusion in the logistic regression models. Overall, 11.2% and
14.1% of the men were infected with HIV and syphilis, respectively, and 5.1% were coinfected
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with HIV and syphilis. In multivariate logistic regression models, ever injecting drugs (POR =
8.1; 95% CI 3.0, 21.8) and being a man who has sex with men (MSM) (POR = 5.3; 95% ClI
2.3, 11.9) were positively associated with HIV infection. Being a man older than 45 years
(POR =4.0; 95% CI: 1.9, 8.9) and being an MSM (POR = 2.5; 95% CI: 1.3, 4.9) were both
significantly associated with syphilis infection. These findings reinforce the need for greater
education and prevention efforts for HIV and other STIs among men in PR, particularly those
who are MSM. However, there is a need to make an a priori assessment of the level of health
literacy in the members of this group so that a culturally sensitive intervention can be provided
to the men who attend this ST clinic.

Determinants Of Hepatitis C Virus Treatment Completion and Efficacy In Drug Users
Assessed By Meta-Analysis. Dimova RB, Zeremski M, Jacobson IM, Hagan H, Des Jarlais
DC, Talal AH. Clin Infect Dis. 2013; 56(6): 806-816.

Hepatitis C virus (HCV)-infected drug users (DUs) have largely been excluded from HCV
care. The authors conducted a systematic review and meta-analysis of the literature on
treatment completion and sustained virologic response (SVR) rates in DUs. They assessed the
effects of different treatment approaches and services to promote HCV care among DUs as
well as demographic and viral characteristics. Studies of at least 10 DUs treated with pegylated
interferon/ribavirin that reported SVR were analyzed. Heterogeneity was assessed (Cochran
test) and investigated (meta-regression), and pooled rates were estimated (random

effects). Thirty-six studies comprising 2866 patients were retrieved. The treatment completion
rate among DUs was 83.4% (95% confidence interval [CI], 77.1%-88.9%). Among studies that
included addiction-treated and untreated patients during HCV therapy, the higher the
proportion of addiction-treated patients, the higher the HCV treatment completion rate (P <
.0001). After adjusting for human immunodeficiency virus (HIV)/HCV coinfection, sex, and
treatment of addiction, support services during antiviral therapy increased treatment
completion (P <.0001). The pooled SVR rate was 55.5% (95% CI, 50.6%-60.3%). Genotype
1/4 (P =.0012) and the proportion of HIV-coinfected DUs (P =.0173) influenced the SVR
rate. After adjusting for HCV genotype 1/4 and HIV/HCV coinfection, the SVR rate was
positively correlated with involvement of a multidisciplinary team (P <.0001).Treatment of
addiction during HCV therapy results in higher treatment completion. The authors’ pooled
SVR rate is similar to that obtained in registration trials in the general population. Treatment
of addiction during HCV therapy will likely be important for HCV-infected DUs undergoing
treatment with more complex regimens including direct-acting antivirals.

North American Indigenous Adolescent Substance Use. Walls M, Sittner H, Kelley J,
Whitbeck LB. Addict Behav. 2013; 38(5): 2103-2109.

The aim of this study was to investigate growth in problem drinking and monthly marijuana
use among North American Indigenous adolescents from the upper Midwest and Canada.
Panel data from a community-based participatory research project includes responses from 619
adolescents residing on or near 7 different reservations/reserves. All respondents were
members of the same Indigenous cultural group. Rates of problem drinking and monthly
marijuana use increased steadily across the adolescent years, with fastest growth occurring in
early adolescence (before age 15). In general, female participants reported higher rates of
substance use prior to age 15; however, male reports of use surpassed those of females in later
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adolescence. Results of this study highlight the importance of early adolescent substance use
prevention efforts and the possible utility of gender responsive programming.

The Onset Of STI Diagnosis Through Age 30: Results From the Seattle Social
Development Project Intervention. Hill KG, Bailey JA, Hawkins JD, Catalano RF,
Kosterman R, Oesterle S, Abbott RD. Prev Sci. 2013.

The objectives of this study were to examine (1) whether the onset of sexually transmitted
infections (ST1) through age 30 differed for youths who received a social developmental
intervention during elementary grades compared to those in the control condition; (2) potential
social-developmental mediators of this intervention; and (3) the extent to which these results
differed by ethnicity. A nonrandomized controlled trial followed participants to age 30, 18
years after the intervention ended. Three intervention conditions were compared: a full-
intervention group, assigned to intervention in grades 1 through 6; a late intervention group,
assigned to intervention in grades 5 and 6 only; and a no-treatment control group. Eighteen
public elementary schools serving diverse neighborhoods including high-crime neighborhoods
of Seattle are the setting of the study. Six hundred eight participants in three intervention
conditions were interviewed from age 10 through 30. Interventions include teacher training in
classroom instruction and management, child social and emotional skill development, and
parent workshops. Outcome is the cumulative onset of participant report of STI diagnosis.
Adolescent family environment, bonding to school, antisocial peer affiliation, early sex
initiation, alcohol use, cigarette use, and marijuana use were tested as potential intervention
mechanisms. Complementary log-log survival analysis found significantly lower odds of STI
onset for the full-intervention compared to the control condition. The lowering of STI onset
risk was significantly greater for African Americans and Asian Americans compared to
European Americans. Family environment, school bonding, and delayed initiation of sexual
behavior mediated the relationship between treatment and ST hazard. A universal intervention
for urban elementary school children, focused on classroom management and instruction,
children’s social competence, and parenting practices may reduce the onset of ST through age
30, especially for African Americans.

Temporal Sequencing Of Nicotine Dependence and Bipolar Disorder In The National
Epidemiologic Survey On Alcohol and Related Conditions (NESARC). Martinez-Ortega
JM, Goldstein BI, Gutierrez-Rojas L, Sala R, Wang S, Blanco C. J Psychiatr Res. 2013; 47(7):
858-864. Bipolar disorder (BD) and nicotine dependence (ND) often co-occur. However, the
mechanisms underlying this association remain unclear. The authors aimed to examine, for the
first time in a national and representative sample, the magnitude and direction of the temporal
relationship between BD and ND; and to compare, among individuals with lifetime ND and
BD, the sociodemographic and clinical characteristics of individuals whose onset of ND
preceded the onset of BD (ND-prior) with those whose onset of ND followed the onset of BD
(BD-prior). The sample included individuals with lifetime BD type | or ND (n=7,958) from
the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC, n=43,093).
Survival analyses and logistic regression models were computed to study the temporal
association between ND and BD, and to compare ND-prior (n=135) and BD-prior (n=386)
individuals. The authors found that ND predicted the onset of BD and BD also predicted the
onset of ND. Furthermore, the risk of developing one disorder following the other one was
greatest early in the course of illness. Most individuals with lifetime ND and BD were BD-
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prior (72.6%). BD-prior individuals had an earlier onset of BD and a higher number of manic
episodes. By contrast, ND-prior individuals had an earlier onset of both daily smoking and
ND, and an increased prevalence of alcohol use disorder. In conclusion, ND and BD predict
the development of each other. The phenomenology and course of ND and BD varied
significantly depending on which disorder had earlier onset.

Characterizing Alcohol Use Disorders and Suicidal Ideation In Young Women. Agrawal
A, Constantino AM, Bucholz KK, Glowinski A, Madden PAF, Heath AC, Lynskey MT. J
Stud Alcohol Drugs. 2013; 74(3): 406-412.

Alcohol use disorders (AUDs) and suicidal ideation (SI) co-occur, yet few studies have
investigated the risk and protective factors that influence their comorbidity. Data from 3,787
twin women ages 18-27 years were analyzed. AUD was defined as a lifetime history of alcohol
abuse or dependence as defined in the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition. SI was coded as a lifetime report of any Sl, and all subjects were queried about
Sl. Subjects were divided into those with neither AUD nor SI (AUD-SI-), those with AUD but
no SI (AUD+SI-), those with SI but no AUD (AUD-SI+), and those with comorbid AUD and
SI (AUD+SI+). Association with multiple measures of psychopathology, negative life events,
personality, and family history was assessed using multinomial logistic regression. Women
with AUD were at 3.1 (95% confidence interval [2.5, 3.8]) odds of also reporting a lifetime
history of SI. Psychopathology and negative life events were consistently high in the
AUD+SI+ group. AUD+SI+ women also were more likely to report drinking to cope.
Substance use was more common in the AUD+SI- versus the AUD-SI+ women, whereas
major depressive disorder, social phobia, and panic attacks were more commonly reported by
the AUD-SI+ versus the AUD+SI- women. The comorbidity between AUD and Sl is
characterized in young women by co-occurring psychopathology, drinking to cope, and
negative life events.

Subtypes Of Disordered Gamblers: Results From the National Epidemiologic Survey On
Alcohol and Related Conditions. Nower L, Martins SS, Lin K-H, Blanco C. Addiction. 2013;
108(4): 789-798.

The aim of this study was to derive empirical subtypes of problem gamblers based on
etiological and clinical characteristics described in the Pathways Model, using data from a
nationally representative survey of US adults. Data were collected from structured diagnostic
face-to-face interviews using the Alcohol Use Disorder and Associated Disabilities Interview
Schedule DSM-1V version IV (AUDADIS-1V). The study utilized data from US National
Epidemiologic Survey on Alcohol and Related Conditions (NESARC). All disordered
gambling participants (n = 581) from a nationally representative cross-sectional sample of
civilian non-institutionalized adults aged 18 years or older. Latent class analyses indicated that
the best-fitting model was a three-class solution. Those in the largest class (class 1: 50.76%, n
= 295) reported the lowest overall levels of psychopathology including gambling problem
severity and mood disorders. In contrast, respondents in class 2 (20.06%, n = 117) had a high
probability of endorsing past-year substance use disorders, moderate probabilities of having
parents with alcohol/drug problems and of having a personality disorder, and the highest
probability for past-year mood disorders. Respondents in class 3 (29.18%, n = 169) had the
highest probabilities of personality and prior-to-past year mood disorders, substance use
disorders, separation/divorce, drinking-related physical fights and parents with alcohol/drug
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problems and/or a history of antisocial personality disorder (ASPD).Three subtypes of
disordered gamblers can be identified, roughly corresponding to the subtypes of the Pathways
Model, ranging from a subgroup with low levels of gambling severity and psychopathology to
one with high levels of gambling problem severity and comorbid psychiatric disorders.

Probability and Predictors Of Relapse To Smoking: Results Of the National
Epidemiologic Survey On Alcohol and Related Conditions (NESARC). Garcia-Rodriguez
O, Secades-Villa R, Florez-Salamanca L, Okuda M, Liu S-M, Blanco C. Drug Alcohol
Depend. 2013.

The goal of this study was to estimate rates of relapse to smoking in the community and to
identify predictors of relapse. Data were drawn from the Waves 1 and 2 of the National
Epidemiologic Survey of Alcohol and Related Conditions (NESARC). Logistic regression
analyses were used to estimate the probability of relapse at Wave 2 among individuals who
were abstinent at Wave 1 given length of abstinence as well as the presence of several
sociodemographic, psychopathologic and substance use-related variables at Wave 1. The risk
for relapse among individuals who had been abstinent for 12 months or less at the baseline
assessment was above 50%. Among individuals who had been abstinent for over a year, risk of
relapse decreased hyperbolically as a function of time, and stabilized around 10% after 30
years of abstinence. Although several sociodemographic, psychopathologic and tobacco-
related variables predicted relapse in univariate analyses, only younger age at cessation and
shorter duration of abstinence independently predicted risk of relapse in multivariable
analyses. The authors conclude that the first year after a quit attempt constitutes the period of
highest risk for relapse. Although the risk for relapse decreases over time, it never fully
disappears. Furthermore, younger age at smoking cessation also increases the risk for relapse.
This information may help develop more targeted and effective relapse prevention programs.

Portfolios Of Biomedical HIV Interventions In South Africa: A Cost-Effectiveness
Analysis. Long EF, Stavert, RR. J Gen Intern Med. 2013.

Recent clinical trials of male circumcision, oral pre-exposure prophylaxis (PrEP), and a
vaginal microbicide gel have shown partial effectiveness at reducing HIV transmission,
stimulating interest in implementing portfolios of biomedical prevention programs. The
objective of this study was to evaluate the effectiveness and cost-effectiveness of combination
biomedical HIV prevention and treatment scale-up in South Africa, given uncertainty in
program effectiveness. The study design was a dynamic HIV transmission and disease
progression model with Monte Carlo simulation and cost-effectiveness analysis. Participants
were men and women aged 15 to 49 years in South Africa. Interventions included HIV
screening and counseling, antiretroviral therapy (ART), male circumcision, PrEP, microbicide,
and select combinations. Main measures obtained were HIV incidence, prevalence, discounted
costs, discounted quality-adjusted life years (QALYS), and incremental cost-effectiveness
ratios. Results indicated that providing half of all uninfected persons with PrEP averts 28% of
future HIV infections for $9,000/QALY gained, but the affordability of such a program is
questionable. Given limited resources, annual HIV screening and ART utilization by 75% of
eligible infected persons could avert one-third of new HIV infections, for approximately
$1,000/QALY gained. Male circumcision is more cost-effective, but disproportionately
benefits men. A comprehensive portfolio of expanded screening, ART, male circumcision,
microbicides, and PrEP could avert 62% of new HIV infections, reducing HIV prevalence
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from a projected 14% to 10% after 10 years. This strategy doubles treatment initiation and
adds 31 million QALY s to the population. Despite uncertainty in program effectiveness, a
comprehensive portfolio costs less than $10,000/QALY gained in 33% of simulation iterations
and less than $30,000/QALY gained in 90% of iterations, assuming an annual microbicide cost
of $100. The authors concluded that a portfolio of modestly-effective biomedical HIV
prevention programs, including male circumcision, vaginal microbicides, and oral PrEP, could
substantially reduce HIV incidence and prevalence in South Africa and be likely cost-
effective. Given limited resources, PrEP is the least cost-effective intervention of those
considered.

The Lonaitudinal Association Between Homelessness, Injection Drug Use, and Injection-
Related Risk Behavior Among Persons With A History Of Injection Drug Use In
Baltimore, MD. Linton SL, Celentano DD, Kirk GD, Mehta SH. Drug Alcohol Depend.
2013.

Few studies have assessed the temporal association between homelessness and injection drug
use, and injection-related risk behavior. Among a cohort of 1,405 current and former injection
drug users in follow-up from 2005 to 2009, the authors used random intercept models to assess
the temporal association between homelessness and subsequent injection drug use, and to
determine whether the association between homelessness and sustained injection drug use
among active injectors differed from the association between homelessness and relapse among
those who stopped injecting. The authors also assessed the association between homelessness
and subsequent injection-related risk behavior among participants who injected drugs
consecutively across two visits. Homelessness was categorized by duration: none, <1 month,
and >1 month. Homelessness was reported on at least one occasion by 532 (38%) participants.
The relationship between homelessness and subsequent injection drug use was different for
active injectors and those who stopped injecting. Among those who stopped injecting,
homelessness was associated with relapse [<1 month: AOR=1.67, 95% CI (1.01, 2.74); >1
month: AOR=1.34 95% CI (0.77, 2.33)]. Among active injectors, homelessness was not
associated with sustained injection drug use [<1 month: AOR=1.03, 95% CI (0.71, 1.49); >1
month: AOR=0.81 95% CI (0.56, 1.17)]. Among those injecting drugs across two consecutive
visits, homelessness >1 month was associated with subsequent injection-related risk behavior
[AOR=1.61, 95% CI (1.06, 2.45)].The authors conclude that homelessness appears to be
associated with relapse and injection-related risk behavior. Strengthening policies and
interventions that prevent homelessness may reduce injection drug use and injection-related
risk behaviors.

Anxiety Disorders and Drug Dependence: Evidence On Sequence and Specificity Among
Adults. Goodwin RD, Stein DJ. Psychiatry Clin Neurosci. 2013; 67(3): 167-173.

The goal of this study was to investigate the relation between specific anxiety disorders and
substance dependence, adjusting for potentially confounding demographic factors (e.g. sex)
and comorbidity (e.g. alcohol dependence, major depression), among adults in the USA. Data
were drawn from the National Comorbidity Survey (NCS), a nationally representative
population sample of the US adult population aged 15-54. The temporal sequence of onset of
anxiety and substance dependence disorders was examined. Substance dependence temporally
precedes several anxiety disorders, particularly panic disorder. Specifically, a history of past
substance dependence predicts current panic disorder (odds ratio [OR]=2.62, 95% confidence
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interval [CI]=1.29, 5.32), social phobia (OR=1.7, 95%CI=1.12, 2.41), and agoraphobia
(OR=1.78, 95%CI1=1.08, 2.94). Conversely, in more than 50% of substance abuse disorder
cases, in nearly 40% of post-traumatic stress disorder (PTSD) cases, and in nearly 30% of
generalized anxiety disorder (GAD) cases, the anxiety disorder has first onset. Similarly, a
lifetime history of social phobia, PTSD, or GAD significantly predicts lifetime substance
dependence (OR=1.51 for social phobia, 2.06 for PTSD, 1.45 for GAD). For any particular
anxiety disorder, a diagnosis of substance abuse can occur prior to or subsequent to an anxiety
disorder. Nevertheless, there is also evidence for the specificity of some associations between
anxiety and substance dependence disorders; these are independent of the effects of sex and
other comorbid disorders, may be causal in nature, and deserve particular attention in clinical
settings. The possibility that within a particular anxiety disorder there are a variety of
mechanisms of association with various substances should be addressed in future work.

"Eyes That Don't See, Heart That Doesn't Feel™': Coping With Sex Work In Intimate
Relationships and Its Implications For HIV/STI Prevention. Syvertsen JL, Robertson AM,
Rolon ML, Palinkas LA, Martinez G, Rangel M, Gudelia SS. Soc Sci Med. 2013; 87: 1-8.
Partner communication about HIV sexual risk behaviors represents a key area of
epidemiologic and social importance in terms of infection acquisition and potential for tailored
interventions. Nevertheless, disclosing sexual risk behaviors often presents myriad challenges
for marginalized couples who engage in stigmatized behaviors. Using qualitative data from a
social epidemiology study of risk for HIV and other sexually transmitted infections (STIs)
among female sex workers and their intimate, non-commercial male partners along the
Mexico-U.S. border, the authors examined both partners’ perspectives on sex work and the
ways in which couples discussed associated HIV/STI risks in their relationship. Their thematic
analysis of individual and joint interviews conducted in 2010 and 2011 with 44 couples
suggested that broader contexts of social and economic inequalities profoundly shaped partner
perspectives of sex work. Although couples accepted sex work as an economic contribution to
the relationship in light of limited alternatives and drug addiction, it exacted an emotional toll
on both partners. Couples employed multiple strategies to cope with sex work, including
psychologically disconnecting from their situation, telling "little lies," avoiding the topic, and
to a lesser extent, superficially discussing their risks. While such strategies served to protect
both partners’ emotional health by upholding illusions of fidelity and avoiding potential
conflict, non-disclosure of risk behaviors may exacerbate the potential for HIV/STI
acquisition. This work has direct implications for designing multi-level, couple-based health
interventions.

Measurement Invariance Of DSM-1V Alcohol, Marijuana and Cocaine Dependence
Between Community-Sampled and Clinically Overselected Studies. Derringer J, Krueger
RF, Dick DM, Agrawal A, Bucholz KK, Foroud T, Grucza RA, Hesselbrock MN, Hesselbrock
V, Kramer J, Nurnberger Jr. JI, Schuckit M, Bierut LJ, lacono WG, McGue M. Addiction.
2013.

The aims of this study were to examine whether DSM-1V symptoms of substance dependence
are psychometrically equivalent between existing community-sampled and clinically over
selected studies. Participants were a total of 2,476 adult twins born in Minnesota and 4,121
unrelated adult participants from a case-control study of alcohol dependence. Measurements
obtained were life-time DSM-IV alcohol, marijuana and cocaine dependence symptoms and
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ever use of each substance. The authors fitted a hierarchical model to the data, in which ever
use and dependence symptoms for each substance were indicators of alcohol, marijuana or
cocaine dependence which were, in turn, indicators of a multi-substance dependence factor.
The authors then tested the model for measurement invariance across participant groups,
defined by study source and participant sex. The hierarchical model fitted well among males
and females within each sample [comparative fit index (CFI) >0.96, Tucker-Lewis index
(TLI)>0.95 and root mean square error of approximation (RMSEA) <0.04 for all], and a
multi-group model demonstrated that model parameters were equivalent across sample- and
sex-defined groups (ACFI =0.002 between constrained and unconstrained models).
Differences between groups in symptom endorsement rates could be expressed solely as mean
differences in the multi-substance dependence factor. The authors conclude that life-time
substance dependence symptoms fitted a dimensional model well. Although clinically over
selected participants endorsed more dependence symptoms, on average, than community-
sampled participants, the pattern of symptom endorsement was similar across groups. From a
measurement perspective, DSM-IV criteria are equally appropriate for describing substance
dependence across different sampling methods.

The Association Between Law Enforcement Encounters and Syringe Sharing Among
IDUs on Skid Row: A Mixed Methods Analysis. Wagner KD, Simon-Freeman R,
Bluthenthal RN. AIDS Behav. 2013.

The legal environment is one factor that influences injection drug users’ (IDUs) risk for HIV
and other blood borne pathogens such as hepatitis C virus (HCV). The authors examined the
association between law enforcement encounters (i.e., arrests and citations) and receptive
syringe sharing among IDUs in the context of an intensified policing effort. They conducted a
mixed methods analysis of 30 qualitative and 187 quantitative interviews with IDUs accessing
services at a Los Angeles, CA syringe exchange program from 2008 to 2009. Qualitative
findings illustrate concerns related to visibility, drug withdrawal, and previous history of
arrest/incarceration. In quantitative analysis, the number of citations received, current
homelessness, and perceiving that being arrested would be a "big problem" were
independently associated with recent syringe sharing. Findings illustrate some of the
unintended public health consequences associated with intensified street-level policing,
including risk for HIV and HCV transmission.

Patterns Of Injection Drug Use Cessation During An Expansion Of Syringe Exchange
Services In A Canadian Setting. Werb D, Kerr T, Buxton J, Shoveller J, Richardson C,
Montaner J, Wood E. Drug Alcohol Depend. 2013.

Needle and syringe programmes (NSPs) have been shown to reduce HIV risk among people
who inject drugs (IDUs). However, concerns remain that NSPs delay injecting cessation.
Individuals reporting injection drug use in the past six months in the greater VVancouver area
were enrolled in the Vancouver Injection Drug Users Study (VIDUS). Annual estimates of the
proportion of IDU reporting injecting cessation were generated. Generalized estimating
equation (GEE) analysis was used to assess factors associated with injecting cessation during a
period of NSP expansion. Between May 1996 and December 2010, the number of NSP sites in
Vancouver increased from 1 to 29 (P<0.001). The estimated proportion of participants
(n=2710) reporting cessation increased from 2.4% (95% confidence interval [Cl]: 0.0-7.0%) in
1996 to 47.9% (95% CI: 46.8-48.9%) in 2010 (P<0.001). In a multivariate GEE analysis, the
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authors observed an association between increasing calendar year and increased likelihood of
injecting cessation (Adjusted Odds Ratio=1.17, 95% ClI: 1.15, 1.19, P<0.001). The authors
conclude that the proportion of IDU reporting injecting cessation increased during a period of
NSP expansion, implying that increased NSP availability did not delay injection cessation.
These results should help inform community decisions on whether to implement NSPs.

Using Peer Ethnography To Address Health Disparities Among Young Urban Black and
Latino Men Who Have Sex With Men. Mutchler MG, McKay T, McDavitt B, Gordon KK.
Am J Public Health. 2013; 103(5): 849-852.

The authors examined the effectiveness of peer ethnography to gain insider views on substance
use and sex among a diverse range of high-risk substance-using Black and Latino young men
who have sex with men. They recruited 9 peer ethnographers aged 21 to 24 years from youth
programs for the lesbian, gay, bisexual, and transgender community in Los Angeles,
California, and trained them in ethnography, study protocol, and human participant protection.
Peer ethnographers collected 137 single-spaced pages of field notes in 2009 and 2010 derived
from observation of 150 members of the target population. Peer ethnography revealed local
language and phrasing and provided a window into new and different social contexts. Peers
provided valuable information on current trends in substance use, revealing themes that needed
to be addressed in further research, such as the use of substances during sex to "clock coin™
(exchange sex for money and substances). These data enabled the authors to refine their
recruitment strategies and ask more culturally relevant questions in a later phase of the
study.The peer ethnography method can provide a sound basis for further research phases in
multistage studies on numerous other social issues and with other hard-to-reach populations.

Adolescents' Access to Their Own Prescription Medications in the Home. Ross-Durow
PL, McCabe SE, Boyd CJ. J Adolesc Health. 2013.

The objective of this descriptive study was to determine adolescents’ access to their own
medications at home, specifically prescription pain, stimulant, antianxiety, and sedative
medications. Semistructured interviews were conducted with a cohort of 501 adolescents from
two southeastern Michigan school districts. Participants were asked what medications had
been prescribed to them during the previous 6 months; if they had received prescription
medications, they were asked in-depth questions about them, including how medications were
stored and supervised at home. The sample was comprised of adolescents in the 8th and 9th
grades, and 50.9% were male. Participants were primarily white (72.9%, n= 365) or African-
American (21.6%, n= 108). Slightly less than half of the adolescents (45.9%, n= 230) reported
having been prescribed medications in the previous 6 months. Of this group, 14.3% (n= 33)
had been prescribed pain medications, 9.6% (n= 22) stimulants, 1.7% (n= 4) antianxiety
medications, and .9% (n= 2) sedatives. In total, 57 adolescents were prescribed medications in
the pain, stimulant, antianxiety, or sedative categories (including controlled medications), and
the majority (73.7%, n= 42) reported that they had unsupervised access to medications with
abuse potential. The majority of adolescents who were prescribed medications in the pain,
stimulant, antianxiety, or sedative categories during the previous 6 months had unsupervised
access to them at home. It is critical that clinicians educate parents and patients about the
importance of proper storage and disposal of medications, particularly those with abuse
potential.
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Mental Iliness and Lost Income Among Adult South Africans. Lund C, Myer L, Stein DJ,
Williams DR, Flisher AJ. Soc Psychiatry Psychiatr Epidemiol. 2013; 48(5): 845-851.

Little is known regarding the links between mental disorder and lost income in low- and
middle-income countries. The purpose of this study was to investigate the association between
mental disorder and lost income in the first nationally representative psychiatric epidemiology
survey in South Africa. A probability sample of South African adults was administered the
World Health Organization Composite International Diagnostic Interview schedule to assess
the presence of mental disorders as defined in the Diagnostic and Statistical Manual of Mental
Disorders, version IV. The presence of severe depression or anxiety disorders was associated
with a significant reduction in earnings in the previous 12 months among both employed and
unemployed South African adults (p = 0.0043). In simulations of costs to individuals, the mean
estimated lost income associated with severe depression and anxiety disorders was $4,798 per
adult per year, after adjustment for age, gender, substance abuse, education, marital status, and
household size. Projections of total annual cost to South Africans living with these disorders in
lost earnings, extrapolated from the sample, were $3.6 billion. These data indicate either that
mental illness has a major economic impact, through the effect of disability and stigma on
earnings, or that people in lower income groups are at increased risk of mental illness. The
indirect costs of severe depression and anxiety disorders stand in stark contrast with the direct
costs of treatment in South Africa, as illustrated by annual government spending on mental
health services, amounting to an estimated $59 million for adults. The findings of this study
support the economic argument for investing in mental health care as a means of mitigating
indirect costs of mental illness.

Social-Information-Processing Patterns Mediate the Impact Of Preventive Intervention
On Adolescent Antisocial Behavior. Dodge KA, Godwin J. Psychol Sci. 2013; 24(4): 456-
465.

In the study reported here, the authors tested the hypothesis that the Fast Track preventive
intervention’s positive impact on antisocial behavior in adolescence is mediated by its impact
on social-cognitive processes during elementary school. Fast Track is the largest and longest
federally funded preventive intervention trial for children showing aggressive behavior at an
early age. Participants were 891 high-risk kindergarten children (69% male, 31% female; 49%
ethnic minority, 51% ethnic majority) who were randomly assigned to an intervention or a
control group by school cluster. Multiyear intervention addressed social-cognitive processes
through social-skill training groups, parent groups, classroom curricula, peer coaching, and
tutoring. Assigning children to the intervention decreased their mean antisocial-behavior score
after Grade 9 by 0.16 standardized units (p < .01). Structural equation models indicated that
27% of the intervention’s impact on antisocial behavior was mediated by its impact on three
social-cognitive processes: reducing hostile-attribution biases, increasing competent response
generation to social problems, and devaluing aggression. These findings support a model of
antisocial behavioral development mediated by social-cognitive processes, and they guide
prevention planners to focus on these processes.
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Toward Rigorous Idiographic Research In Prevention Science: Comparison Between
Three Analytic Strategies For Testing Preventive Intervention In Very Small Samples.
Ridenour TA, Pineo TZ, Maldonado Molina MM, Hassmiller Lich K. Prev Sci. 2013; 14(3):
267-278.

Psychosocial prevention research lacks evidence from intensive within-person lines of research
to understand idiographic processes related to development and response to intervention. Such
data could be used to fill gaps in the literature and expand the study design options for
prevention researchers, including lower-cost yet rigorous studies (e.g., for program
evaluations), pilot studies, designs to test programs for low prevalence outcomes,
selective/indicated/adaptive intervention research, and understanding of differential response
to programs. This study compared three competing analytic strategies designed for this type of
research: autoregressive moving average, mixed model trajectory analysis, and P-technique.
Illustrative time series data were from a pilot study of an intervention for nursing home
residents with diabetes (N=4) designed to improve control of blood glucose. A within-person,
intermittent baseline design was used. Intervention effects were detected using each strategy
for the aggregated sample and for individual patients. The P-technique model most closely
replicated observed glucose levels. ARIMA and P-technique models were most similar in
terms of estimated intervention effects and modeled glucose levels. However, ARIMA and P-
technique also were more sensitive to missing data, outliers and number of observations.
Statistical testing suggested that results generalize both to other persons as well as to
idiographic, longitudinal processes. This study demonstrated the potential contributions of
idiographic research in prevention science as well as the need for simulation studies to
delineate the research circumstances when each analytic approach is optimal for deriving the
correct parameter estimates.

Protective Parenting, Relationship Power Equity, and Condom Use Among Rural
African American Emerging Adult Women. Kogan SM, Simons LG, Chen Y, Burwell S,
Brody GH. Fam Relat. 2013; 62(2): 341-353.

Sexually transmitted infections disproportionately affect African Americans, particularly
young women. The influence of a set of interrelated protective parenting processes-
instrumental and emotional support, sexual risk communication, and encouragement of goals
for employment or education-on emerging adult women was examined. Parenting was
hypothesized to affect consistent condom use through its association with women’s reports of
power equity in their intimate relationships. Hypotheses were tested with 135 sexually active
women 18 to 21 years of age living in rural southern communities. Structural equation
modeling indicated that (a) parenting processes predicted women’s self-reported relationship
power equity and consistent condom use, and (b) relationship power equity predicted
consistent condom use. Limited support emerged for a mediational role of relationship power
equity in explaining the influence of parenting on consistent condom use. Parental
involvement and young women’s establishment of personal control in their intimate
relationships are important goals for sexual risk reduction programs.
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Trends In the Prevalence Of Tobacco Use In the United States, 1991-1992 to 2004-2005.
Secades-Villa R, Olfson M, Okuda M, Velasquez N, Perez-Fuentes G, Liu S-M, Blanco C.
Psychiatr Serv. 2013; 64(5): 458-465.

This study examined changes in the prevalence of daily tobacco use in the United States
between 1991-1992 and 2004-2005 by sociodemographic characteristics and psychiatric
disorders. Secondary analyses were performed using data from the National Longitudinal
Alcohol Epidemiologic Survey, conducted in 1991-1992 (N=41,612), and wave 2 of the
National Epidemiologic Survey on Alcohol and Related Conditions, conducted in 2004-2005
(N=34,653). Although the overall prevalence of past-year daily tobacco use decreased
significantly, the reduction was not uniform across all segments of the population. In both
surveys, past-year daily tobacco use was higher among respondents with a drug use disorder,
an alcohol use disorder, and major depressive disorder and among individuals from
socioeconomically disadvantaged groups. Declines in use were slower among individuals with
a lifetime alcohol use disorder or major depressive disorder. The prevalence of past-year daily
tobacco use did not decrease among Native Americans. The authors conclude that individuals
with substance use disorders or major depressive disorder and Native Americans reported
higher rates of past-year daily tobacco use than the general population. These findings suggest
the need to emphasize specific interventions for these groups.

School Mental Health Resources and Adolescent Mental Health Service Use. Green JG,
McLaughlin KA, Alegria M, Costello EJ, Gruber MJ, Hoagwood K, Leaf PJ, Olin S, Sampson
NA, Kessler RC. J Am Acad Child Adolesc Psychiatry. 2013; 52(5): 501-510.

Although schools are identified as critical for detecting youth mental disorders, little is known
about whether the number of mental health providers and types of resources that they offer
influence student mental health service use. Such information could inform the development
and allocation of appropriate school-based resources to increase service use. This article
examines associations of school resources with past-year mental health service use among
students with 12-month DSM-1V mental disorders. Data come from the U.S. National
Comorbidity Survey Adolescent Supplement (NCS-A), a national survey of adolescent mental
health that included 4,445 adolescent-parent pairs in 227 schools in which principals and
mental health coordinators completed surveys about school resources and policies for
addressing student emotional problems. Adolescents and parents completed the Composite
International Diagnostic Interview and reported mental health service use across multiple
sectors. Multilevel multivariate regression was used to examine associations of school mental
health resources and individual-level service use. Nearly half (45.3%) of adolescents with a
12-month DSM-IV disorder received past-year mental health services. Substantial variation
existed in school resources. Increased school engagement in early identification was
significantly associated with mental health service use for adolescents with mild/moderate
mental and behavior disorders. The ratio of students to mental health providers was not
associated with overall service use, but was associated with sector of service use. School
mental health resources, particularly those related to early identification may facilitate mental
health service use and may influence sector of service use for youths with DSM disorders.
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Individual, Interpersonal, and Social-Structural Correlates Of Involuntary Sex Work
Among Female Sex Workers In Two Mexico-U.S. Border Cities. Goldenberg SM, Rangel
G, Staines H, Vera A, Lozada R, Nguyen L, Silverman JG, Strathdee SA. Individual,
Interpersonal, And Social-Structural Correlates Of Involuntary Sex Work Among Female Sex
Workers In Two Mexico-U.S. Border Cities. J Acquir Immune Defic Syndr. 2013.

The objective of the present study was to investigate individual, interpersonal, and social-
structural factors associated with involuntary sex work among female sex workers (FSW5s)
along the Mexico-U.S. border. In 2010-2011, 214 FSWs from Tijuana (n=106) and Ciudad
Juarez (n=108) aged 18 years who reported lifetime use of heroin, cocaine, crack, or
methamphetamine, having a stable partner, and having sold/traded sex in the past month
completed quantitative surveys and HIV/STI testing. Logistic regression was used to identify
correlates of involuntary sex work among FSWs. Of 214 FSWs, 31 (14.5%) reported
involuntary sex work. These women were younger at sex work entry (Adjusted odds ratio
[AOR]: 0.84/1 year increase, 95% ClI: 0.72-0.97) and were significantly more likely to service
clients whom they perceived to be HIV/STI-infected (AOR: 12.41, 95% CI: 3.15-48.91).
Additionally, they were more likely to have clients who used drugs (AOR: 7.88, 95% CI: 1.52-
41.00), report poor working conditions (AOR: 3.27, 95% CI: 1.03-10.31), and report a history
of rape (AOR: 4.46, 1.43-13.91). The authors conclude that involuntary sex work is
disproportionate among FSWs who initiate sex work at a younger age, and these women
experience elevated risk of violence and HIV/STISs related to their clients’ behaviors and their
working conditions. These data suggest the critical need for evidence-based approaches to
preventing sexual exploitation of women and girls and to reducing harm among current sex
workers. Multi-level interventions for sex workers and their clients that target interpersonal
and social-structural risks (e.g., measures to improve safety and reduce exploitation within the
workplace) are needed.

Effects Of Independent and Substance-Induced Major Depressive Disorder On
Remission and Relapse Of Alcohol, Cocaine and Heroin Dependence. Samet S, Fenton
MC, Nunes E, Greenstein E, Aharonovich E, Hasin D.\ Addiction. 2013; 108(1): 115-123.
Little is known about the differential effects of independent and substance-induced major
depression on the longitudinal course of alcohol, cocaine and heroin disorders when studied
prospectively. Consecutively admitted in-patients, were evaluated at baseline, 6-, 12- and 18-
month follow-ups. Baseline evaluations were conducted in a short-stay in-patient urban
community psychiatric hospital unit. Adults (n = 250) with current DSM-IV cocaine, heroin
and/or alcohol dependence at baseline served as participants. The Psychiatric Research
Interview for Substance and Mental Disorders (PRISM), was used to evaluate independent and
substance-induced major depression, alcohol, cocaine and heroin dependence, and other
psychiatric disorders. Outcomes for each substance: (i) time (weeks) from hospital discharge
to first use; (ii) time from discharge to onset of sustained (>26 weeks) remission from
dependence; (iii) time from onset of sustained remission to relapse. Substance-induced major
depression significantly predicted post-discharge use of alcohol, cocaine and heroin (hazard
ratios 4.7, 5.3 and 6.5, respectively). Among patients achieving stable remissions from
dependence, independent major depression predicted relapse to alcohol and cocaine
dependence (hazard ratios 2.3 and 2.7, respectively). Substance-induced and independent
major depressions were both related to post-discharge use of alcohol, cocaine and heroin. The
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findings suggest the importance of clinical attention to both types of depression in substance
abusing patients.

Volatile Substance Misuse: Toward A Research Agenda. Howard MO, Garland EL. AmJ
Drug Alcohol Abuse. 2013; 39(1): 3-7.

Volatile substance misuse (VSM) is a significant but under-researched global health problem.
This perspective calls for additional VSM research in key areas including the phenomenology
and adverse health and social consequences of acute inhalant intoxication and for prospective
longitudinal studies of the natural history of VSM and related deleterious long-term
biomedical and psychosocial outcomes. Taxonomic investigations are needed to identify
subtypes of volatile substance misusers (VSMs), whereas qualitative and mixed methods
evaluations would provide important information about cultural and interpersonal contexts and
specific patterns, modalities and agents of VSM. Treatment outcome and health services
studies have rarely been conducted with reference to VSMs and are needed. Studies of specific
inhalants and high-risk populations for VSM would also contribute to current knowledge
regarding VSM and help reduce the toll taken by this prevalent form of drug misuse. The
authors draw on VSM studies that they and other researchers have conducted to exemplify the
types of research needed in each of the domains identified above. Despite the global ubiquity
of VSM, much remains to be learned about this form of substance use. This perspective
identifies key elements of a systematic program for research in this area.

Smoking Status, Physical Health-Related Quality Of Life, and Mortality In Middle-Aged
and Older Women. Holahan CK, Holahan CJ, North RJ, Hayes RB, Powers DA, Ockene JK.
Nicotine Tob Res. 2013; 15(3): 662-6609.

Women who smoke, particularly older women, have been relatively neglected in smoking
research. There is a lack of knowledge concerning the relation of level of smoking to quality of
life and mortality among middle-aged and older women smokers. This study examined the
relation of smoking status to physical health-related quality of life (PHRQL) and total
mortality in women in the Women’ Health Initiative (WHI) Observational Study. Participants
were 90,849 postmenopausal women, who were an average age of 63.6 years at baseline.
Analyses used multiple linear and Cox proportional hazards regression and controlled for age,
educational level, and ethnicity. Never-smokers were the reference group. The authors found
that smoking status was significantly related to PHRQL cross-sectionally at baseline and
prospectively at a 3-year follow-up, with those who smoked having lower PHRQL. Heavier
smokers showed large, clinically meaningful associations with PHRQL and light smokers
showed small associations. In addition, they found that the smoking status at baseline was
significantly related to 10-year total mortality. Both light and heavier smoking at baseline
significantly correlated with higher mortality risk; however, the relationship of smoking to
mortality was dose dependent. Among former smokers, those who had smoked longer showed
significantly lower PHRQL and significantly increased mortality risk. Findings suggest that
the risks of smoking may not be evident to light smokers and that educational interventions
targeted to middle-aged and older women stressing the consequences of light smoking may be
particularly beneficial.
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Alcohol Problems As A Signal For Sensitivity To Nicotine Dependence and Future
Smoking. Dierker L, Selya A, Piasecki T, Rose J, Mermelstein R. Drug Alcohol Depend.
2013.

Alcohol use is a well-documented risk factor for the emergence of chronic smoking behavior.
Very little is known, however, about the mediating pathways through which alcohol and/or
alcohol-related problems influence future smoking. Data were drawn from the longitudinal
Social and Emotional Contexts of Adolescent Smoking Patterns Study (SECASPS).
Adolescents who had smoked under 100 cigarettes in their lifetime (n=898; experimenters)
and adolescents who had smoked over 100 cigarettes, but fewer than 5 cigarettes per day
(n=152: current smokers) were examined separately (grouping variable). Path analysis was
performed to investigate the association between alcohol related problems at baseline (primary
predictor) and smoking regularity at the 48month follow-up (primary outcome), both directly
and through mediating variables of smoking quantity and frequency, and nicotine dependence
(averaged across these measures at 6-, 15-, and 24-month assessment waves). Among
experimenters, after controlling for smoking and alcohol use, the association between alcohol-
related problems at baseline and smoking frequency 48months later was fully mediated by
nicotine dependence symptoms. Among current smokers, only past smoking behavior was
associated with 48-month smoking frequency. The authors conclude that alcohol-related
problems are a risk factor for future smoking among novice adolescent smokers above and
beyond drinking or smoking per se. By signaling sensitivity to nicotine dependence symptoms,
alcohol related problems represent an easily measureable risk factor that can be used to
identify and intervene with adolescents before more chronic smoking behaviors emerge.

Combined Role Of Childhood Maltreatment, Family History, and Gender In the Risk
For Alcohol Dependence. Fenton MC, Geier T, Keyes K, Skodol AE, Grant BF, Hasin DS.
Psychol Med. 2013; 43(5): 1045-1057.

Studies of the relationship between childhood maltreatment and alcohol dependence have not
controlled comprehensively for potential confounding by co-occurring maltreatments and
other childhood trauma, or determined whether parental history of alcohol disorders operates
synergistically with gender and maltreatment to produce alcohol dependence. The authors
addressed these issues using national data. The method employed were face-to-face surveys of
27,712 adult participants in a national survey. Childhood physical, emotional and sexual
abuse, and physical neglect were associated with alcohol dependence (p<0.001), controlling
for demographics, co-occurring maltreatments and other childhood trauma. Attributable
proportions (APs) due to interaction between each maltreatment and parental history revealed
significant synergistic relationships for physical abuse in the entire sample, and for sexual
abuse and emotional neglect in women (APs, 0.21, 0.31, 0.26 respectively), indicating that the
odds of alcohol dependence given both parental history and these maltreatments were
significantly higher than the additive effect of each alone (p<0.05). Childhood maltreatments
independently increased the risk of alcohol dependence. Importantly, results suggest a
synergistic role of parental alcoholism: the effect of physical abuse on alcohol dependence
may depend on parental history, while the effects of sexual abuse and emotional neglect may
depend on parental history among women. Findings underscore the importance of early
identification and prevention, particularly among those with a family history, and could guide
genetic research and intervention development, e.g. programs to reduce the burden of
childhood maltreatment may benefit from addressing the negative long-term effects of
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maltreatments, including potential alcohol problems, across a broad range of childhood
environments.

Drug Use Patterns In Young Adulthood and Post-College Employment. Arria AM,
Garnier-Dykstra LM, Cook ET, Caldeira KM, Vincent KB, Baron RA, O'Grady KE. Drug
Alcohol Depend. 2013; 127(1-3): 23-30.

The relationship between serious drug involvement and risk for unemployment is well
recognized, but few studies have prospectively examined this relationship among college
students. This study used longitudinal data to examine the association between drug use
patterns during college and the likelihood of employment post-college, holding constant
sociodemographic variables and personality characteristics. Second, the authors estimate the
prevalence of alcohol and other drug use disorders among employed individuals. Data were
derived from the College Life Study. Participants entered college as traditional students and
were assessed annually for six years, regardless of continued college attendance. Analyses
were restricted to 620 individuals no longer enrolled in school by Year 6. Using multinomial
regression modeling, persistent drug users (i.e., used illicit drugs (other than marijuana) and/or
nonmedical prescription drugs every year they were assessed during the first four years of
study) were significantly more likely than non-users to be unemployed vs. employed full-time
post-college. Persistent drug users and infrequent marijuana users were also more likely than
non-users to be unemployed vs. employed part-time. In Year 6, 13.2% of individuals
employed full-time and 23.7% of individuals employed part-time met DSM-1V criteria for
drug abuse or dependence during the past year. If confirmed, the results of this study suggest
that persistent drug use among academically achieving young adults might increase risk for
post-college unemployment. More research is needed to understand the processes underlying
this association. Further attention should be directed at managing substance use problems
among recent college graduates who have secured employment.

Acculturation and Drug Use Disorders Among Hispanics In the U.S. Blanco C, Morcillo
C, Alegria M, Dedios MC, Fernandez-Navarro P, Regincos R, Wang S. J Psychiatr Res. 2013;
47(2): 226-232.

The authors’ objective was to examine the relationship between degree of acculturation across
five different dimensions of acculturation and risk of drug use disorders (DUD) among US
Hispanics. Data were derived from a large national sample of the US adult population, the
National Epidemiological Survey on Alcohol and Related Conditions, collected using face-to-
face interviews. The sample included civilian non-institutionalized U.S. population aged 18
years and older, with oversampling of Hispanics, Blacks and those aged 18-24 years.
Interviews of more than 34,000 adults were conducted during 2004-2005 using the Alcohol
Use Disorder and Associated Disabilities Interview Schedule - DSM-IV Version. A total of
6,359 subjects who identified themselves as Hispanics were included in this study.
Acculturation measures used in this study assessed, time spent in the U.S., age at immigration,
language preference, social network composition, and ethnic identification. Among Hispanics,
there was an inverse relationship between five complementary dimensions of acculturation and
DUD. Moreover, this relationship showed a significant gradient across all acculturation
dimensions and DUD. The prevalence of DUD increases with acculturation in Hispanics,
across several measures of acculturation in a dose-response relationship. Hispanic cultural
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features and values exert a protective effect on risk of DUD. Preservation and promotion of
Hispanic values may be an important component of preventive interventions for Hispanics.

Dispelling the Myth Of ""Smart Drugs'': Cannabis and Alcohol Use Problems Predict
Nonmedical Use Of Prescription Stimulants For Studying. Arria AM, Wilcox HC, Caldeira
KM, Vincent KB, Garnier-Dykstra LM, O'Grady KE. Addict Behav. 2013; 38(3):1643-1650.
This study tested the hypothesis that college students’ substance use problems would predict
increases in skipping classes and declining academic performance, and that nonmedical use of
prescription stimulants (NPS) for studying would occur in association with this decline. A
cohort of 984 students in the College Life Study at a large public university in the US
participated in a longitudinal prospective study. Interviewers assessed NPS; Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) cannabis and alcohol use
disorders; and frequency of skipping class. Semester grade point average (GPA) was obtained
from the university. Control variables were race, sex, family income, high school GPA, and
self-reported attention deficit hyperactivity disorder diagnosis. Longitudinal growth curve
modeling of four annual data waves estimated the associations among the rates of change of
cannabis use disorder, percentage of classes skipped, and semester GPA. The associations
between these trajectories and NPS for studying were then evaluated. A second structural
model substituted alcohol use disorder for cannabis use disorder. More than one-third (38%)
reported NPS for studying at least once by Year 4. Increases in skipping class were associated
with both alcohol and cannabis use disorder, which were associated with declining GPA. The
hypothesized relationships between these trajectories and NPS for studying were confirmed.
These longitudinal findings suggest that escalation of substance use problems during college is
related to increases in skipping class and to declining academic performance. NPS for studying
is associated with academic difficulties. Although additional research is needed to investigate
causal pathways, these results suggest that nonmedical users of prescription stimulants could
benefit from a comprehensive drug and alcohol assessment to possibly mitigate future
academic declines.

The Bidirectional Relationships Between Alcohol, Cannabis, Co-Occurring Alcohol and
Cannabis Use Disorders With Major Depressive Disorder: Results From A National
Sample. Pacek LR, Martins SS, Crum RM. J Affect Disord. 2013; 148(2-3): 188-195.
Alcohol use disorders (AUD) and cannabis use disorders (CUD) are common in the United
States (US), and are associated with major depressive disorder (MDD). Co-occurring alcohol
and cannabis use/use disorders (AUD+CUD), though understudied, have been found to be
associated with greater adverse outcomes than alcohol or cannabis use/use disorders alone.
There is a paucity of research on the co-occurring relationships of the two disorders with
depression. Data came from Waves 1 and 2 of the National Epidemiologic Survey of Alcohol
and Related Conditions (NESARC), a population-based longitudinal survey of the adult non-
institutionalized, civilian population in the US. Logistic regression analyses were used to
assess the associations between: 1) baseline AUD, CUD, and co-occurring AUD+CUD with
incident MDD at follow-up and 2) baseline MDD with incident AUD, CUD, and co-occurring
AUD+CUD at follow-up, adjusted for potential confounding variables. For Aim 1, most of the
AUD and CUD were positively associated with MDD. The strongest associations with incident
MDD were observed for cannabis dependence (OR=6.61, Cl=1.67-26.21) and co-occurring
alcohol and cannabis dependence (OR=2.34, Cl=1.23-4.48). For Aim 2, baseline MDD was
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significantly associated with comparatively fewer cases of incident AUD and CUD but the
strongest association was observed for new onset co-occurring alcohol and cannabis
dependence (OR=4.51, CI=1.31-15.60).The present study is limited by the potential for social
desirability and recall biases. Positive associations between AUD, CUD and MDD were
observed bidirectionally. Findings have implications for preventive and treatment programs
and initiatives.

Leftover Prescription Opioids and Nonmedical Use Among High School Seniors: A
Multi-Cohort National Study. McCabe SE, West BT, Boyd CJ. J Adolesc Health. 2013;
52(4): 480-485.

The aims of the present study were to (1) estimate the proportion of nonmedical users of
prescription opioids (i.e., used prescription opioids in the past year without a doctor’s orders)
who used leftover medications from their own previous prescriptions; (2) assess substance use
behaviors as a function of diversion source; and (3) identify the sources for these prescribed
opioids. The authors analyzed data collected via self-administered questionnaires from
nationally representative samples of high school seniors (modal age, 18 years) as a part of the
Monitoring the Future (MTF) study. The sample consisted of four cohorts (senior years of
2007-2010, n= 8,888), including 647 high school seniors who reported past-year nonmedical
use of prescription opioids, of whom 53% were estimated to be women. An estimated 36.9%
of past-year nonmedical users of prescription opioids obtained these opioid medications from
their own previous prescriptions. Logistic regression analyses indicated that nonmedical users
who used leftover medications from their previous prescriptions were primarily motivated to
relieve physical pain, whereas nonmedical users who obtained medications from other sources
had significantly higher odds of prescription opioid abuse and other substance use behaviors.
Based on a subanalysis of nonmedical users who obtained prescription opioids from their
previous prescriptions in 2010 (n= 51), approximately 27.1% obtained them from a dentist,
45.0% obtained them from an emergency room physician, and 38.3% obtained them from
another physician. Leftover prescription opioids from previous prescriptions represent a major
source of nonmedical use of prescription opioids among high school seniors. These findings
indicate that enhanced vigilance is needed when prescribing and monitoring prescription
opioids among adolescents, to reduce leftover medications and nonmedical use.

Drug Use Patterns and Continuous Enrollment In College: Results From A Longitudinal
Study. Arria AM, Garnier-Dykstra LM, Caldeira KM, Vincent KB, Winick ER, O'Grady KE.
J Stud Alcohol Drugs. 2013; 74(1): 71-83.

Few longitudinal studies have examined the relationship between illicit drug use and academic
outcomes among college students. This study characterized drug use patterns of a cohort of
young adults who were originally enrolled as first-time, first-year college students in a
longitudinal study. It evaluated the association between these drug use patterns and continuous
enrollment during college, holding constant demographic characteristics, high school grade
point average, fraternity/sorority involvement, personality/temperament characteristics,
nicotine dependence, and alcohol use disorder. Participants (n = 1,133; 47% male) were
purposively selected from one university and interviewed annually for 4 years, beginning with
their first year of college, regardless of continued college attendance. Enrollment data were
culled from administrative records. Group-based trajectory analyses characterized 4-year
longitudinal drug use patterns. Two grouping variables were derived based on (a) marijuana
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use frequency and (b) number of illicit drugs used other than marijuana. Seventy-one percent
of the sample was continuously enrolled in the home institution during the first 4 years of
study. Multivariable logistic regression models demonstrated that infrequent, increasing, and
chronic/heavy marijuana use patterns were significantly associated with discontinuous
enrollment (adjusted odds ratio = 1.66, 1.74, and 1.99, respectively), compared with minimal
use, holding constant covariates. In separate models, drug use other than marijuana also was
significantly associated with discontinuous enrollment. Marijuana use and other illicit drug use
are both associated with a decreased likelihood of continuous enrollment in college,
independent of several other possible risk factors. These findings highlight the need for early
intervention with illicit drug users to mitigate possible negative academic consequences.

Medical Use, Medical Misuse, and Nonmedical Use Of Prescription Opioids: Results
From A Longitudinal Study. McCabe SE, West BT, Boyd CJ. Pain. 2013; 154(5): 708-713.
The objective of this study was to examine the prevalence and patterns associated with past-
year medical use, medical misuse, and nonmedical use of prescription opioids (NMUPO)
among adolescents over a 2-year time period and to examine substance abuse, sleeping
problems, and physical pain symptoms associated with these patterns of medical use, medical
misuse, and NMUPO. A Web-based survey was self-administered by a longitudinal sample of
2050 middle and high school students in 2009-2010 (Year 1) and again in 2010-2011 (Year 2).
The study was set in 2 southeastern Michigan school districts. The longitudinal sample
consisted of 50% females, 67% Whites, 28% African-Americans, and 5% from other
racial/ethnic categories. Main outcome measures were past-year medical use, medical misuse,
and NMUPO. Of those reporting appropriate medical use of prescription opioids in Year 1,
approximately 34% continued medical use in Year 2. Of those reporting past-year NMUPO in
Year 1, approximately 25% continued NMUPO in Year 2. Appropriate medical use and
NMUPO for pain relief was more prevalent among girls than boys. Multiple logistic regression
analyses indicated that the odds of a positive screen for substance abuse in Year 2 were greater
for adolescents who reported medical misuse or NMUPO for non-pain-relief motives in Year 1
compared with those who did not use prescription opioids. The findings indicate an increased
risk for substance abuse among adolescents who report medical misuse or NMUPO for non-
pain-relief motives over time. The findings have important clinical implications for
interventions to reduce medical misuse and NMUPQO among adolescents.

Factors Associated With History Of Non-Fatal Overdose Among Young Nonmedical
Users Of Prescription Drugs. Silva K, Schrager SM, Kecojevic A, Lankenau SE. Drug
Alcohol Depend. 2013; 128(1-2): 104-110.

The current study examines the prevalence and correlates of lifetime non-fatal overdose (OD)
involving the nonmedical use of prescription opioids and tranquilizers among a sample of
high-risk young adults in New York, NY and Los Angeles, CA. Data were derived from a
cross-sectional study of 16-25 year old nonmedical users of prescription drugs (n=596).
Unadjusted associations between OD history and socio-demographic and drug use variables
were investigated in bivariate logistic regression models. Multivariate logistic regression
models identified correlates of non-fatal OD. Lifetime prevalence of non-fatal overdose
involving prescription opioids and/or tranquilizers was 23.6%. Factors associated with
increased risk of non-fatal overdose included lower social class while growing up (OR: 1.81,
95% CI: [1.15, 2.83], p<0.01), having ever received care at a psychiatric hospital (OR: 1.79,
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95% CI: [1.12, 2.85], p<0.05), ever witnessing a family member OD on drugs (OR: 1.59, 95%
Cl: [1.02, 2.50], p<0.05), being prescribed tranquilizers (OR: 2.07, 95% CI: [1.29, 4.27],
p<0.01), ever snorting or sniffing opioids (OR: 2.51, 95% CI: [1.48, 4.27], p<0.001), injecting
tranquilizers (OR: 3.09, 95% CI: [1.61, 5.93], p<0.001), and past 90-day injection drug use
(OR: 1.68, 95% CI: [1.03, 2.74], p<0.05). Participants who reported past 90-day stimulant
misuse had lower odds of reporting OD compared to those who were not recent stimulant users
(OR: 0.60, 95% CI: [0.38-0.96], p<0.05).This study documents the high prevalence of
experiencing non-fatal overdose among young nonmedical users of prescription drugs. Results
could inform overdose prevention efforts throughout the U.S.

Discontinuous College Enroliment: Associations With Substance Use and Mental Health.
Arria AM, Caldeira KM, Vincent KB, Winick ER, Baron RA, O'Grady KE. Psychiatr Serv.
2013; 64(2): 165-172.

This study examined the prospective relationship of substance use and mental health problems
with risk of discontinuous enrollment in college. Participants were 1,145 students at a large
public university who were interviewed annually for four years beginning at college entry in
2004 (year 1). Discontinuous enrollment was defined as a gap in enrollment of one or more
semesters during the first two years (early discontinuity) or the second two years (late
discontinuity) versus continuous enrollment throughout all four years. Explanatory variables
measured in year 1 were scores on the Beck Depression Inventory (BDI) and the Beck Anxiety
Inventory, childhood conduct problems, cannabis use, number of illicit drugs used, and alcohol
consumption. In years 3 and 4, participants reported lifetime history of clinically diagnosed
attention-deficit hyperactivity disorder, depression, and anxiety, including age at diagnosis.
Multinomial logistic regression models were developed to evaluate the association between the
independent variables and discontinuous enrollment while holding constant background
characteristics. Higher BDI scores predicted early discontinuity but not late discontinuity,
whereas cannabis and alcohol use predicted only late discontinuity. Receiving a depression
diagnosis during college was associated with both early and late discontinuity. Self-reported
precollege diagnoses were not related to discontinuous enrollment once background
characteristics were taken into account. Students who experience depressive symptoms or seek
treatment for depression during college might be at risk of interruptions in their college
enrollment. Cannabis use and heavy drinking appear to add to this risk. Students entering
college with preexisting psychiatric diagnoses are not necessarily at risk of enrollment
interruptions.

Playing Through Pain: Sports Participation and Nonmedical Use Of Opioid Medications
Among Adolescents. Veliz PT, Boyd C, McCabe SE. Am J Public Health. 2013; 103(5): e28-
30.

The authors assessed the nonmedical use of prescription opioids (NMUPQO) among adolescents
who participate in competitive sports. Using data from Monitoring the Future, they found that
adolescent participants in high-injury sports had 50% higher odds of NMUPOQO than adolescents
who did not participate in these types of sports (i.e., nonparticipants and participants in other
sports). Detecting certain subpopulations of youths at risk for NMUPO should be a central
concern among health care providers.
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PREVENTION RESEARCH

Ecodevelopmental and Intrapersonal Moderators of a Family Based Preventive
Intervention for Hispanic Youth: A Latent Profile Analysis. Prado G, Huang S, Cordova
D, Malcolm S, Estrada Y, Cano N, Maldonado-Molina M, Bacio G, Rosen A, Pantin H,
Brown C. Prev Sci. 2013; 14(3): 290-299.

Hispanic adolescents are disproportionately affected by externalizing disorders, substance use
and HIV infection. Despite these health inequities, few interventions have been found to be
efficacious for this population, and even fewer studies have examined whether the effects of
such interventions vary as a function of ecodevelopmental and intrapersonal risk subgroups.
The aim of this study was to determine whether and to what extent the effects of Familias
Unidas, an evidence-based preventive intervention, vary by ecodevelopmental and
intrapersonal risk subgroups. Data from 213 Hispanic adolescents (mean age=13.8, SD=0.76)
who were enrolled in a randomized clinical trial evaluating the relative efficacy of Familias
Unidas on externalizing disorders, substance use, and unprotected sexual behavior were
analyzed. The results showed that Familias Unidas was efficacious over time, in terms of both
externalizing disorders and substance use, for Hispanic youth with high family
ecodevelopmental risk (e.g., poor parent-adolescent communication), but not with youth with
moderate ecodevelopmental or low ecodevelopmental risk. The results suggest that classifying
adolescents based on their family ecodevelopmental risk may be an especially effective
strategy for examining moderators of family-based preventive interventions such as Familias
Unidas. Moreover, these results suggest that Familias Unidas should potentially be targeted
toward youth with high family ecodevelopmental risk. The utility of the methods presented in
this article to other prevention scientists, including genetic, neurobiological and environmental
scientists, is discussed.

Preventing High-Risk Sexual Behavior in Early Adulthood with Family Interventions in
Adolescence: Outcomes and Developmental Processes. Caruthers A, Van Ryzin M,
Dishion T. Prev Sci. 2013; DOI 10.1007/s11121-013-0383-9: 1-11.

Adolescent study participants who engaged in a brief, family-centered intervention (the Family
Check-Up, FCU) were later assessed for the intervention's effects on high-risk sexual behavior
(HRSB) in early adulthood (age 22). Participants (N=998 adolescents and their families) were
randomly assigned to a family-centered intervention in sixth grade and were offered a gated,
multilevel intervention that included (a) a school-based family resource center, (b) the FCU,
and (c) more intensive, family-based treatment. All services were voluntary, but high-risk
families were actively recruited into the FCU. Approximately 23% of the intervention families
engaged in the FCU and approximately 18% engaged in more intensive treatment. Using an
intent-to-treat design, we found that the direct effect of the FCU on HRSB was not significant;
however, an analysis of the developmental processes indicated that intervention families
demonstrated improved family relationship quality when compared to control families, which
in turn resulted in lower levels of HRSB in early adulthood. Furthermore, the significant effect
of family relationship quality on HRSB was mediated by differences in parental monitoring
and early sexual activity, and these effects varied as a function of gender and ethnicity.
Indirect effects of the FCU on HRSB were significant via multiple different pathways. The
implications of these findings for enhancing the impact of family-centered interventions are
discussed.
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Attitude Ambivalence, Friend Norms, and Adolescent Drug Use. Hohman ZP, Crano WD,
Siegel JT, Alvaro EM. Prev Sci. 2013.

This study assessed the moderating effects of attitudinal ambivalence on adolescent marijuana
use in the context of the theory of planned behavior (TPB). With data from the National
Survey of Parents and Youth (N =1,604), two hierarchical multiple regression models were
developed to examine the association of ambivalent attitudes, intentions, and later marijuana
use. The first model explored the moderating effect of ambivalence on intentions to use
marijuana; the second tested the moderation of ambivalence on actual marijuana use 1 year
later. Results across both analyses suggest that ambivalence moderated the association of
friend norms and subsequent adolescent marijuana use: friend norms were better predictors of
marijuana intentions (f =0.151, t=2.29, p=0.02) and subsequent use when adolescents were
attitudinally ambivalent about marijuana use (p=0.071, t=2.76, p =0.006). These results
suggest that preventive programs that affect the certainty with which adolescents holds pro- or
antimarijuana attitudes may influence the likelihood of their resistance to, initiation, or
continuance of marijuana use.

Family Risk As A Predictor Of Initial Engagement and Follow-Through In A Universal
Nurse Home Visiting Program To Prevent Child Maltreatment. Alonso-Marsden S,
Dodge KA, O Donnell KJ, Murphy RA, Sato JM, Christopoulos C. Child Abuse Negl. 2013.
As nurse home visiting to prevent child maltreatment grows in popularity with both program
administrators and legislators, it is important to understand engagement in such programs in
order to improve their community-wide effects. This report examines family demographic and
infant health risk factors that predict engagement and follow-through in a universal home-
based maltreatment prevention program for new mothers in Durham County, North Carolina.
Trained staff members attempted to schedule home visits for all new mothers during the
birthing hospital stay, and then nurses completed scheduled visits three to five weeks later.
Medical record data was used to identify family demographic and infant health risk factors for
maltreatment. These variables were used to predict program engagement (scheduling a visit)
and follow-through (completing a scheduled visit). Program staff members were successful in
scheduling 78% of eligible families for a visit and completing 85% of scheduled visits.
Overall, 66% of eligible families completed at least one visit. Structural equation modeling
(SEM) analyses indicated that high demographic risk and low infant health risk were
predictive of scheduling a visit. Both low demographic and infant health risk were predictive
of visit completion. Findings suggest that while higher demographic risk increases families'
initial engagement, it might also inhibit their follow-through. Additionally, parents of
medically at-risk infants may be particularly difficult to engage in universal home visiting
interventions. Implications for recruitment strategies of home visiting programs are discussed.

Reductions in HIV/STI Incidence and Sharing of Injection Equipment among Female
Sex Workers who Inject Drugs: Results from a Randomized Controlled Trial. Strathdee
S, Abramovitz D, Lozada R, Martinez G, Rangel MG, Vera A, Staines H, Mages-Rodriguez C,
Patterson TL. PLoS One. 2013; Epub.

The authors evaluated brief combination interventions to simultaneously reduce sexual and
injection risks among female sex workers who inject drugs (FSW-IDUSs) in Tijuana and
Ciudad (Cd.) Juarez, Mexico during 2008-2010, when harm reduction coverage was
expanding rapidly in Tijuana, but less so in Cd. Juarez. FSW-1DUs >18 years reporting sharing
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injection equipment and unprotected sex with clients within the last month participated in a
randomized factorial trial comparing four brief, single-session conditions combining either an
interactive or didactic version of a sexual risk intervention to promote safer sex in the context
of drug use, and an injection risk intervention to reduce sharing of needles/injection
paraphernalia. Women underwent quarterly interviews and testing for HIV, syphilis,
gonorrhea, Chlamydia and Trichomonas, blinding interviewers and assessors to assignment.
Poisson regression with robust variance estimation and repeated measures ordinal logistic
regression examined effects on combined HIV/STI incidence and receptive needle sharing
frequency, respectively. Of 584 initially HIV-negative FSW-IDUs, retention was >90%. After
12 months, HIV/STI incidence decreased >50% in the interactive vs. didactic sex intervention
(Tijuana:AdjRR:0.38, 95%CI:0.16-0.89; Juarez: AdjRR:0.44,95%CI:0.19-0.99). In Cd. Juarez,
women receiving interactive vs. didactic injection risk interventions decreased receptive
needle-sharing by 85% vs. 71%, respectively (p=0.04); in Tijuana, receptive needle sharing
declined by 95%, but was similar in active versus didactic groups. Tijuana women reported
significant increases in access to syringes and condoms, but Juarez women did not. The
authors conclude that after 12 months in both cities, the interactive sexual risk intervention
significantly reduced HIV/STI incidence. Expanding free access to sterile syringes coupled
with brief, didactic education on safer injection was both necessary and sufficient in achieving
robust, sustained injection risk reductions in Tijuana. In the absence of expanding syringe
access in Cd. Juarez, the injection risk intervention achieved significant, albeit more modest
reductions, suggesting that community-level interventions incorporating harm reduction are
more powerful than individual-level interventions.

Direct and Indirect Effects of a Family-Based Intervention in Early Adolescence on
Parent-Youth Relationship Quality, Late Adolescent Health, and Early Adult Obesity.
Van Ryzin M, Nowicka P. J Fam Psychol. 2013; 27(1): 106-116.

The authors explored family processes in adolescence that may influence the likelihood of
obesity in early adulthood using a randomized trial of a family-based intervention (the Family
Check-Up, or FCU). The FCU has been shown to reduce escalations in antisocial behavior and
depression in adolescence by supporting positive family management practices, but no
research has examined the mechanisms by which the FCU could influence health-related
attitudes and behaviors linked to obesity. Participants were 998 adolescents (n = 526 male; n =
423 European American; M age 12.21 years) and their families, recruited in 6th grade from 3
middle schools in the Pacific Northwest. The authors used structural equation modeling (SEM)
and an Intent-To-Treat (ITT) design to evaluate the direct and indirect effects of the FCU on
parent-youth relationship quality (ages 12-15), healthy lifestyle behaviors, eating attitudes,
depressive symptoms (all measured at age 17), and obesity (age 22). They found that the FCU
led to greater parent-youth relationship quality, which predicted enhanced health-related
behaviors, reduced maladaptive eating attitudes, and reduced depression. In turn, reduced
maladaptive eating attitudes predicted reduced odds of obesity. The indirect effect of the FCU
on obesity by way of parent-youth relationship quality and eating attitudes was significant.
These findings illustrate how family processes may influence adolescent health and suggest
that family functioning may be an additional factor to consider when developing intervention
programs for obesity.
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The Evaluation of Two First-Grade Preventive Interventions on Childhood Aggression
and Adolescent Marijuana Use: A Latent Transition Longitudinal Mixture Model. Liu
W, Lynne-Landsman S, Petras H, Masyn K, lalongo N. Prev Sci. 2013; 14: 206-217.
Aggressive, disruptive behavior during early childhood has been linked to a number of later
negative outcomes, one of them being adolescent marijuana use. This study evaluates the
impact of two first-grade universal interventions (classroom-centered and family-school
partnership) on the development of aggression in early childhood (grades 1-3) and marijuana
use in adolescence (grades 8-12) via a latent transition longitudinal mixture model. For males,
despite the significant proximal impact of the classroom-centered intervention on trajectory
class membership of early childhood aggression, as well as the significant association between
aggression trajectory class membership and marijuana use longitudinal latent class
membership, the predicted probabilities of being in the high frequency marijuana use class did
not differ significantly by intervention status, though in the expected direction. Associations
for females are limited to the proximal impact of the classroom-centered intervention on
trajectory class membership of aggression. This study extends the prior work of Petras et al.
(Prev Sci 12:300-313, 2011) by considering that aggressive, disruptive behavior during early
childhood is linked not only to adolescent aggressive, disruptive behavior (i.e., homotypic
continuity) but also to adolescent marijuana use (i.e., heterotypic continuity) and by
considering that an early intervention may influence later non-targeted behaviors through these
heterotypic developmental pathways. Implications for developmental theories and substance
abuse prevention are discussed.

The Use of Multiple Versus Single Assessment Time Points to Improve Screening
Accuracy in Identifying Children at Risk for Later Serious Antisocial Behavior. Petras H,
Buckley J, Leoutsakos J, Stuart E, lalongo N. Prev Sci. 2013; DOI 10.1007/s11121-012-0324-
z: 1-14.

Guided by Kraemer et al.'s (Psychological Methods, 3:257-271, 1999) framework for
measuring the potency of risk factors, the authors sought to improve on the classification
accuracy reported in Petras et al. (Journal of the American Academy of Child and Adolescent
Psychiatry 43:88-96, 2004a) and Petras et al. (Journal of the American Academy of Child and
Adolescent Psychiatry 44:790-797, 2005) by using multiple as opposed to single point in time
assessments of early aggressive and disruptive behavior in the classification of youth who
would likely benefit from targeted preventive interventions. Different from Petras et al.
(20044, 2005), the outcome used in this study included serious antisocial behavior in young
adulthood as well as in adolescence. Among males, the use of multiple time points did not
yield greater classification accuracy than the highest single time points, that is, third and fifth
grades. For females, although fifth grade represented the best single time point in terms of
classification accuracy, no significant association was found between earlier time points and
the later outcome, rendering a test of the multiple time points hypothesis moot. The findings
presented in this study have strong implications for the design of targeted intervention for
violence prevention, indicating that the screening quality based on aggression ratings during
the elementary years is rather modest, particularly for females.
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Children with Co-occurring Academic and Behavior Problems in First Grade: Distal
Outcomes in Twelfth Grade. Darney D, Reinke W, Herman K, Stormont M, lalongo N. J Sch
Psychol. 2013; 51(1): 117-128.

The aim of the current study was to evaluate the eleven year longitudinal association between
students identified in first grade as having academic and behavior problems and distal
outcomes in twelfth grade. The study extends prior research that identified latent classes of
academic and behavior problems in a longitudinal community sample of 678 predominately
African American first-grade students. The type and number of classes identified in first grade
differed by gender, but results indicated that students within the classes of behavior and
academic problems had long-term negative outcomes in the twelfth grade. The class with co-
occurring academic and behavior problems in first grade had the greatest risk for negative
distal outcomes for both boys and girls including higher likelihood of special education
placement, mental health service use, poor academic achievement, and school dropout.
Implications for prevention, early intervention, and current practices in schools are discussed.

Does a Booster Intervention Augment the Preventive Effects of an Abbreviated Version
of the Coping Power Program for Aggressive Children? Lochman J, Baden R, Boxmeyer
C, Powell N, Qu L, Salekin K, Windle M. J Abnorm Child Psychol. 2013 Feb 16; E-pub ahead
of print.

Booster interventions have been presumed to be important methods for maintaining the effects
of evidence-based programs for children with behavioral problems, but there has been
remarkably little empirical attention to this assumption. The present study examines the effect
of a child-oriented booster preventive intervention with children who had previously received
an abbreviated version (24 child sessions, 10 parent sessions) of the Coping Power targeted
prevention program. Two hundred and forty-one children (152 boys, 89 girls) were screened as
having moderate to high levels of aggressive behavior in 4th grade, then half were randomly
assigned to receive the abbreviated Coping Power program in 5th grade, and half of the
preventive intervention children were then randomly assigned to a Booster condition in 6th
grade. The Booster sessions consisted of brief monthly individual contacts, and were primarily
with the children. Five assessments across 4 years were collected from teachers, providing a
three-year follow-up for all children who participated in the project. Results indicated that the
abbreviated Coping Power program (one-third shorter than the full intervention) had long-term
effects in reducing children's externalizing problem behaviors, proactive and reactive
aggression, impulsivity traits and callous-unemotional traits. The Booster intervention did not
augment these prevention effects. These findings indicate that a briefer and more readily
disseminated form of an evidence-based targeted preventive intervention was effective. The
findings have potential implications for policy and guidelines about possible intervention
length and booster interventions.

Changes in Friends' and Parental Influences on Cigarette Smoking From Early Through
Late Adolescence. Liao Y, Huang Z, Huh J, Pentz M, Chou C. J Adolesc Health. 2013;
http://dx.doi.org/10.1016/ j.jadohealth.2013.01.020: 1-7.

This study examined the changes in friends' and parental influences on cigarette smoking
across two developmentally distinct social environments for adolescents: junior high school
and high school. Longitudinal data consisting of seven repeated measures following 1,001
adolescents from 7th to 12th grade was obtained from the Midwestern Prevention Project. A
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two-piece Growth Curve Model (GCM) was used to assess the growth trajectory of current
cigarette use: one piece for the junior high school period, and the other for the high school
period. Perceived friends' and parental cigarette use were each used as a time-varying
covariate in separate GCMs. Effects of friends' and parental cigarette use remained significant
on adolescent cigarette smoking across the two developmental periods. The magnitude of
friends' effect was in general higher during junior high school than high school. The magnitude
of the parental effect remained relatively stable between the two periods. However, decreasing
trends in both effects were observed from 10th to 12th grade. Gender differences also
emerged. Friends' and parental effects were greater for girls in their early high school years,
whereas friends' effect decreased in magnitude among girls and increased among boys during
high school. The authors conclude that the transition from junior high school to high school
represents an opportunity for interventions to counteract peer influence given that such
influence appeared to be much weaker during this period. However, interventions should
continue to target parents as their behavior remains influential through the end of high school.

Dimensions of Callousness In Early Childhood: Links To Problem Behavior and Family
Intervention effectiveness. Hyde L, Shaw D, Gardner F, Cheong J, Dishion T, Wilson M.
Dev Psychopathol. 2013; 25(2): 347-363.

This study examined dimensions of callous behaviors in early childhood and the role of these
behaviors in the development of conduct problems, as well as responsiveness to a family-
centered preventative intervention. Caregiver reports of callous behaviors were examined
using exploratory and confirmatory factor analysis. Problem behavior was examined using
within- and cross-informant reports of these behaviors. Parenting was measured using
observational methods within the context of a randomized control trial of the Family Check-
Up with a sample of 731 ethnically diverse boys and girls (followed from ages 2 to 4) at high
risk for later conduct problems. Results demonstrated that a measure of deceitful-callous (DC)
behaviors had acceptable factor loadings and internal consistency at ages 3 and 4. DC
behaviors at age 3 predicted problem behavior concurrently and longitudinally within and
across informant. However, DC behaviors did not reduce the effectiveness of the family
preventative intervention. These findings have implications for our understanding of behaviors
that may precede later callous-unemotional traits and for our understanding of the development
and prevention of early starting conduct problems.

Social Identity as a Moderator of the Association Between Perceived Norms and
Marijuana Use. Neighbors C, Foster D, Walker D, Kilmer J, Lee C. J Stud Alcohol Drugs.
2013; 74(3): 479-483.

This study extends previous examinations of social influences and marijuana use in
considering how heavy marijuana users view themselves relative to their peers. The authors
were specifically interested in evaluating whether (a) heavy-using marijuana users would
identify more strongly with other users than with typical students, (b) identification with other
marijuana users would be more strongly associated with own use, and (c) the association
between perceived norms and marijuana use would be moderated by identification with peers.
Participants were 107 heavy (five or more times per month) marijuana users who completed an
online survey assessing perceived norms for marijuana use, identification with typical students
and other marijuana-using students, and marijuana use (frequency of use, joints per week, and
hours high). Participants unexpectedly identified more strongly with typical students rather
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than with other marijuana-using students. Identification with other marijuana users was,
however, associated with more use. In addition, perceived norms were associated with more
use but primarily among those who identified more with other users but not with typical
students. The authors conclude that heavy marijuana users may be reluctant to identify
themselves as users and may prefer to think of themselves as typical students. This may
provide clinical opportunities to highlight discrepancies. In addition, identification with other
users and lack of identification with typical students may be risk factors for heavier use and
good indicators of candidacy for norms-based interventions. In sum, the present findings
extend our understanding of the influence of social identity among young adult marijuana
users and suggest novel directions for intervention strategies.

Measuring Fidelity and Adaptation: Reliability of a Instrument for School-Based
Prevention Programs. Bishop D, Pankratz M, Hansen W, Albritton J, Albritton L, Strack J.
Eval Health Prof. 2013 Feb 19; Epub ahead of print.

There is a need to standardize methods for assessing fidelity and adaptation. Such
standardization would allow program implementation to be examined in a manner that will be
useful for understanding the moderating role of fidelity in dissemination research. This article
describes a method for collecting data about fidelity of implementation for school-based
prevention programs, including measures of adherence, quality of delivery, dosage, participant
engagement, and adaptation. The authors report about the reliability of these methods when
applied by four observers who coded video recordings of teachers delivering All Stars, a
middle school drug prevention program. Interrater agreement for scaled items was assessed for
an instrument designed to evaluate program fidelity. Results indicated sound interrater
reliability for items assessing adherence, dosage, quality of teaching, teacher understanding of
concepts, and program adaptations. The interrater reliability for items assessing potential
program effectiveness, classroom management, achievement of activity objectives, and
adaptation valences was improved by dichotomizing the response options for these items. The
item that assessed student engagement demonstrated only modest interrater reliability and was
not improved through dichotomization. Several coder pairs were discordant on items that
overall demonstrated good interrater reliability. Proposed modifications to the coding manual
and protocol are discussed.

Some Methodological Considerations In Theory-Based Health Behavior Research.
Collins L, Mackinnon D, Reeve B. Health Psychol. 2013; 32(5): 586-591.

As this special issue shows, much research in social and personality psychology is directly
relevant to health psychology. In this brief commentary, the authors discuss three topics in
research methodology that may be of interest to investigators involved in health-related
psychological research. The first topic is statistical analysis of mediated and moderated effects.
The second is measurement of latent constructs. The third is the Multiphase Optimization
Strategy, a framework for translation of innovations from social and personality psychology
into behavioral interventions.

Multiple Behavior Interventions to Prevent Substance Abuse and Increase Energy
Balance Behaviors in Middle School Students. Velicer W, Redding C, Paiva A, Mauriello L,
Blissmer B, Oatley K, Meier K, Babbin S, McGee H, Prochaska J, Burditt C, Fernandez A.
Transl Behav Med. 2013; 3(1): 82-93.

109



This study examined the effectiveness of two transtheoretical model-tailored, computer-
delivered interventions designed to impact multiple substance use or energy balance behaviors
in a middle school population recruited in schools. Twenty middle schools in Rhode Island
including sixth grade students (N=4,158) were stratified and randomly assigned by school to
either a substance use prevention (decreasing smoking and alcohol) or an energy balance
(increasing physical activity, fruit and vegetable consumption, and limiting TV time)
intervention group in 2007. Each intervention involved five in-class contacts over a 3-year
period with assessments at 12, 24, and 36 months. Main outcomes were analyzed using
random effects modeling. In the full energy balance group and in subsamples at risk and not at
risk at baseline, strong effects were found for physical activity, healthy diet, and reducing TV
time, for both categorical and continuous outcomes. Despite no direct treatment, the energy
balance group also showed significantly lower smoking and alcohol use over time than the
substance use prevention group. The energy balance intervention demonstrated strong effects
across all behaviors over 3 years among middle school students. The substance use prevention
intervention was less effective than the energy balance intervention in preventing both
smoking and alcohol use over 3 years in middle school students. The lack of a true control
group and unrepresented secular trends suggest the need for further study.

Sex Risk Behavior Among Adolescent and Young Adult Children of Opiate Addicts:
Outcomes From the Focus on Families Prevention Trial and an Examination of
Childhood and Concurrent Predictors of Sex Risk. Skinner ML, Fleming CB, Haggerty
KP, Catalano RF. Prev Sci. 2013; DOI 10.1007/s11121-012-0327-9 1-8.

This study reports on rates and predictors of sex risk behavior among a sample of adolescent
and young adult children of parents enrolled in methadone treatment for opiate addiction. Data
are from 151 participants (80 males, 71 females) in the Focus on Families (FOF) project, a
randomized trial of a family intervention and a study of the development of at-risk children.
The study participants are children of parents enrolled in methadone treatment between 1990
and 1993. Participants were interviewed in 2005 when they ranged in age from 15 to 29 years.
In the year prior to the follow-up, 79 % of the males and 83 % of females were sexually active,
26 % of males and 10 % of females had more than one partner in the prior year, and 34 % of
males and 24 % of females reported having sex outside of a committed relationship. Twenty-
four percent of males and 17 % of females met criteria for high-risk sexual behavior, reporting
casual or multiple partners in the prior year and inconsistent condom use. Participants in the
intervention and control conditions did not differ significantly in terms of any measure of sex
risk behavior examined. None of the measures of parent behavior and family processes derived
from data at baseline of the FOF study predicted whether participants engaged in high-risk sex.
Among measures derived from data collected at long-term follow-up, however, having ever
met criteria for substance abuse or dependence predicted greater likelihood of high-risk sexual
behavior, and being married or being in a romantic relationship was associated with lower
likelihood of high-risk sexual behavior. The findings point to the important role of committed
relationships in regulating sex risk behavior among this population, as well as heightened
levels of sex risk behavior associated with substance abuse or dependence.
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A Randomized Trial Of A Behavioral Intervention For High Risk Substance-Using
MSM. Kurtz SP, Stall RD, Buttram ME, Surrat HE, Chen M. AIDS Behav. 2013; Epub.
Substance-using men who have sex with men (MSM) are among the groups at highest risk for
HIV infection in the United States. The authors report the results of a randomized trial testing
the efficacy of a small group sexual and substance use risk reduction intervention based on
empowerment theory compared to an enhanced efficacious control condition among 515 high
risk not-in-treatment MSM substance users. Effect sizes for sexual risk and substance use
outcomes were moderate to large: HIV transmission risk frequency, d = 0.71 in the control
versus 0.66 in the experimental group; number of anal sex partners, d = 1.04 versus 0.98;
substance dependence symptoms, d = 0.49 versus 0.53; significant differences were not
observed between conditions. Black MSM reduced their risks at a greater rate than White or
Latino men. The findings point to a critically important research agenda to reduce HIV
transmission among MSM substance users.

Alcohol and Drug Use Among Young Adults Driving To A Drinking Location. Voas R,
Johnson M, Miller B. Drug Alcohol Depend. 2013; Epub.

Clubs that feature electronic music dance events (EMDEs) draw young adults aged 18-34 who
are at high-risk for alcohol-related crashes to locations where alcohol sales are the principal
source of revenue. Up to 30% of these attendees may also use drugs. This provides an
important context in which to study driving arrangements that reflect concern with impaired
driving. The authors explored whether drivers were using less alcohol and fewer drugs at exit
than their passengers were and whether a driver for the group ever changed after consuming
too much during the evening. Using biological measures of alcohol consumption (breath tests)
and drug use (oral fluid tests), 175 drivers and 272 passengers were surveyed among young
adults arriving at and departing from EMDES in San Francisco. Upon exit from the drinking
locations, only 20% of the drivers, compared to 47% of the passengers, had a high breath
alcohol concentration (defined as a BrAC of .05¢g/dL or greater). Further, there was evidence
that drivers with high BrACs switched to passenger status on exit and former passengers with
lower BrACs replaced those drivers. However, there were no differences in the prevalence of
drug use among drivers and passengers. These findings suggest that the effort by young adult
drivers to avoid alcohol-impaired driving appears to be reducing the number of drivers with
high BrACs returning from drinking locations, such as EMDEs, by about one third. However,
there is no similar pattern for drugged driving.

The Link Between Harsh Home Environments and Negative Academic Trajectories Is
Exacerbated By Victimization In The Elementary School Peer Group. Schwartz D,
Lansford J, Dodge K, Pettit G, Bates J. Dev Psychol. 2013; 49(2): 305-316.

This article presents a prospective investigation focusing on the moderating role of peer
victimization on associations between harsh home environments in the preschool years and
academic trajectories during elementary school. The participants were 388 children (198 boys,
190 girls) who we recruited as part of an ongoing multisite longitudinal investigation.
Preschool home environment was assessed with structured interviews and guestionnaires
completed by parents. Peer victimization was assessed with a peer nomination inventory that
was administered when the average age of the participants was approximately 8.5 years. Grade
point averages (GPAs) were obtained from reviews of school records, conducted for 7
consecutive years. Indicators of restrictive punitive discipline and exposure to violence were
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associated with within-subject declines in academic functioning over 7 years. However, these
effects were exacerbated for those children who had also experienced victimization in the peer
group during the intervening years.

The Influence Of Having Children On HIV-Related Risk Behaviors Of Female Sex
Workers and Their Intimate Male Partners In Two Mexico-US Border Cities. Rolon M,
Syvertsen J, Robertson A, Rangel M, Martinez G, Ulibarri M, Servin A, Strathdee S. J Trop
Pediatr. 2013; 59(3): 214-219.

Among female sex workers who use drugs, the experience of having children and its effect on
HIV risk behaviors remains underexplored. The authors draw from a study of 214 female sex
workers and their intimate non-commercial partners in Tijuana and Ciudad Juéarez, México (n
= 428), approximately 30% of whom have children living with them. During qualitative
interviews with 41 of these couples, having children emerged as an important topic. Children
influenced partners' lives and HIV-related risk behaviors in positive and negative ways.
Couples perceived that children strengthened their relationships. Concern for children's well-
being motivated couples to contemplate healthier lifestyle changes. However, childrearing
costs motivated sex work and structural constraints prevented couples from enacting lifestyle
changes. Case studies illustrate these themes and highlight implications for couple- and
family-based harm reduction interventions. Specifically, these results suggest a need for
economic alternatives to sex work while working with families to develop risk reduction skills.

Toward Population Impact from Home Visiting. Dodge K, Goodman W, Murphy R, O
'Donnell K, Sato J. Zero Three. 2013; 33(3): 17-23.

Although some home-visiting programs have proven effective with the families they serve, no
program has yet demonstrated an impact at the population level. The authors describe the
Durham Connects (DC) initiative, which aims to achieve population impact by coalescing
community agencies to serve early-intervention goals through a Preventive System Of Care
and by delivering a universal, short-term, postnatal nurse home-visiting program. The home-
visitor delivers brief intervention, assesses family needs in 12 domains, and connects the
family with community resources to address individualized family needs. Evaluation of DC
occurred through a population randomized controlled trial of all 4,777 births in Durham, NC,
over an 18-month period. DC was implemented with high penetration and high fidelity. Impact
evaluation indicated that by age 6 months, DC infants had 18 percent fewer emergency room
visits and 80 percent fewer overnights in the hospital than did control families. The authors
conclude that population impact is achievable if a program attends to challenges of community
partnership, universal reach and assessment, rigorous evaluation, and models for sustaining
funding.

Meta-Analysis and Subgroups. Borenstein M, Higgins JPT. Prev Sci. 2013; 14(2): 134-143.
Subgroup analysis is the process of comparing a treatment effect for two or more variants of an
intervention-to ask, for example, if an intervention & impact is affected by the setting (school
versus community), by the delivery agent (outside facilitator versus regular classroom
teacher), by the quality of delivery, or if the long-term effect differs from the short-term effect.
While large-scale studies often employ subgroup analyses, these analyses cannot generally be
performed for small-scale studies, since these typically include a homogeneous population and
only one variant of the intervention. This limitation can be bypassed by using meta-analysis.
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Meta-analysis allows the researcher to compare the treatment effect in different subgroups,
even if these subgroups appear in separate studies. The authors discuss several statistical issues
related to this procedure, including the selection of a statistical model and statistical power for
the comparison. To illustrate these points, they use the example of a meta-analysis of obesity
prevention.

School Outcomes Of Aggressive-Disruptive Children: Prediction From Kindergarten
Risk Factors and Impact Of the Fast Track Prevention Program. Bierman K, Coie J,
Dodge K, Greenberg M, Lochman J, McMohan R, Pinderhughes E, Pinderhughes E. Aggress
Behav. 2013; 39(2): 114-130.

A multi-gate screening process identified 891 children with aggressive-disruptive behavior
problems at school entry. Fast Track provided a multi-component preventive intervention in
the context of a randomized-controlled design. In addition to psychosocial support and skill
training for parents and children, the intervention included intensive reading tutoring in first
grade, behavioral management consultation with teachers, and the provision of homework
support (as needed) through tenth grade. This study examined the impact of the intervention,
as well as the impact of the child 's initial aggressive-disruptive behaviors and associated
school readiness skills (cognitive ability, reading readiness, attention problems) on academic
progress and educational placements during elementary school (Grades 1-4) and during the
secondary school years (Grades 7-10), as well as high school graduation. Child behavior
problems and skills at school entry predicted school difficulties (low grades, grade retention,
placement in a self-contained classroom, behavior disorder classification, and failure to
graduate). Disappointingly, the intervention did not significantly improve these long-term
school outcomes.

Predictors of Engagement in a School-Based Family Preventive Intervention for Youth
Experiencing Behavioral Difficulties. Ellis M, Lindsey M, Barker E, Boxmeyer C, Lochman
J. Prev Sci. 2013; Epub.

The researchers longitudinally assessed parent and child levels of engagement in an evidence-
based preventive intervention for children. The sample included 114 fifth graders with
aggressive, disruptive behaviors and their parents who participated in the Coping Power
Program. Findings indicate that levels of engagement differentially fluctuated for children and
parents throughout the course of the intervention. Results also suggest that child levels of
engagement early in the course of the program influenced parent mid-intervention levels of
engagement. Further, these relationships persisted when the influence of family environment
variables were included in analyses.

Youth Aggressive/Disruptive Behavior Trajectories and Subsequent Gambling Among
Urban Male Youth. Martins S, Liu W, Hedden S, Goldweber A, Storr C, Derevensky J,
Stinchfield R, lalongo N, Petras H. J Clin Child Adolesc Psychol. 2013; DOI:
10.1080/15374416.2013.764827;

1-12.

This study examines the association between aggressive/disruptive behavior development in
two distinct developmental periods-childhood (i.e., Grades 1-3) and early adolescence (i.e.,
Grades 6-10)-and subsequent gambling behavior in late adolescence up to age 20. The sample
consists of 310 urban males of predominately minority and low socioeconomic status followed
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from first grade to late adolescence. Separate general growth mixture models were estimated to
explore the heterogeneity in aggressive/disruptive behavior development in the
aforementioned two periods. Three distinct behavior trajectories were identified for each
period: a chronic high, a moderate increasing, and a low increasing class for childhood, and a
chronic high, a moderate increasing, followed by decreasing and a low stable class for early
adolescence. There was no association between childhood behavior trajectories and gambling
involvement. Males with a moderate behavior trajectory in adolescence were two times more
likely to gamble compared to those in the low stable class (OR = 1.89, 95% CI = 1.11, 3.24).
Those with chronic high trajectories during either childhood or early adolescence (OR = 2.60,
95% CI = 1.06, 6.38; OR = 3.19, 95% CI = 1.18, 8.64, respectively) were more likely to be at-
risk/problem gamblers than those in the low class. Aggressive/disruptive behavior
development in childhood and early adolescence is associated with gambling and gambling
problems in late adolescence among urban male youth. Preventing childhood and youth
aggressive/disruptive behavior may be effective to prevent youth problem gambling.

Substance Use Among Women Receiving Post-Rape Medical Care, Associated Post-
Assault Concerns and Current Substance Abuse: Results From A National Telephone
Household Probability Sample. McCauley J, Kilpatrick D, Walsh K, Resnick H. Addict
Behav. 2013; 38(4): 1952-1957.

The aim of this study was to examine post-rape substance use, associated post rape medical
and social concern variables, and past year substance abuse among women reporting having
received medical care following a most recent or only lifetime incident of rape. Using a
subsample of women who received post-rape medical care following a most recent or only
rape incident (n=104) drawn from a national household probability sample of U.S. women, the
current study described the extent of peritraumatic substance use, past year substance misuse
behaviors, post-rape HIV and pregnancy concerns, and lifetime mental health service
utilization as a function of substance use at time of incident. One-third (33%) of women
seeking post-rape medical attention reported consuming alcohol or drugs at the time of their
rape incident. Nearly one in four (24.7%) and one in seven (15%) women seeking medical
attention following their most recent rape incident endorsed drug (marijuana, illicit, non-
medical use of prescription drugs, or club drug) use or met substance abuse criteria,
respectively, in the past year. One in twelve (8.4%) women reported at least monthly binge
drinking in the past year. Approximately two-thirds of women reported seeking services for
mental health needs in their lifetime. Post-rape concerns among women reporting
peritraumatic substance use were not significantly different from those of women not reporting
such use. The authors conclude that substance use was reported by approximately one-third of
women and past year substance abuse was common among those seeking post-rape medical
care. Implications for service delivery, intervention implementation, and future research are
discussed.

Environmental Influences Associated with Gambling in Young Adulthood. Martins S,
Storr C, Lee G, lalongo N. J Urban Health. 2013; 90(1): 130-140.

Social and environmental influences on gambling behavior are important to understand
because localities can control the sanction and location of gambling opportunities. This study
explores whether neighborhood disadvantage is associated with gambling among
predominantly low-income, urban young adults and to explore if differences in physical vs.
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compositional aspects of the neighborhood can be found. Data are from a sample of 596
young adults interviewed when they were 21-22 years, who have been participating in a
longitudinal study since entering first grade in nine public US Mid-Atlantic inner-city schools
(88 % African Americans). Data were analyzed via factor analysis and logistic regression
models. One third of the sample (n=187) were past-year gamblers, 42 % of them gambled
more than once a week, and 31 % had gambling-related problems. Those living in moderate
and high disadvantaged neighborhoods were significantly more likely to be past-year gamblers
than those living in low disadvantaged neighborhoods. Those living in high disadvantaged
neighborhoods were ten times more likely than those living in low disadvantaged
neighborhoods to have gambling problems. Factor analysis yielded a 2-factor model, an
"inhabitant disadvantage factor” and a "surroundings disadvantage factor.” Nearly 60 % of the
sample lived in neighborhoods with high inhabitants disadvantage (n=375) or high
surroundings disadvantage (n=356). High inhabitants disadvantage was associated with past-
year frequent gambling (odds ratios (aOR) =2.26 (1.01, 5.02)) and gambling problems
(aOR=2.81 (1.18, 6.69)). Higher neighborhood disadvantage, particularly aspects of the
neighborhood concerning the inhabitants, was associated with gambling frequency and
problems among young adult gamblers from an urban, low-income setting.

Parent and Peer Predictors of Violent Behavior of Black and White Teens. Haggerty K,
Skinner M, McGlynn-Wright A, Catalano R, Crutchfield R. Violence Vict. 2013; 28(1): 145-
160.

This study examines the role that parenting and deviant peers play on frequency of self-
reported violent behavior in the 10th grade while testing race differences in mean levels and
impact of these risk and protective factors. The level and impact of family and peer factors on
violent behavior across race are modeled prospectively from 8th to 10th grade in a sample of
331 (Black [n = 163], White [n = 168]) families from Seattle, Washington, using data from
self-administered computer-assisted questionnaires. Mean-level differences indicated greater
levels of violent behavior and risk for Black teens in some cases and higher protection in
others. Multiple-group structural equation modeling indicated no race differences in predictors
of teen violence. Income was also predictive of violent behavior, but analyses including both
income and race indicated their relationships to violence overlapped so neither was uniquely
predictive. Subsequent logistic regressions revealed that both race and income differences in
violent behavior were mediated by association with friends who get in serious trouble at
school. The authors conclude that higher rates of self-reported violent behavior by Blacks
compared to Whites are attributable to lower family income and higher rates of associating
with deviant peers at school.

A Dual-Process Model of Early Substance Use: Tests in Two Diverse Populations of
Adolescents. Wills T, Bantum E, Pokhrel P, Maddock J, Ainette M, Morehouse E, Fenster B.
Health Psychol. 2013; 32(5): 533-542.

The authors tested a dual-process model based on behavioral and emotional regulation
constructs, which posits that good self-control and poor regulation make independent
contributions and have different types of pathways to outcomes. The utility of the model for
predicting substance use was tested in two diverse populations of younger adolescents. A
survey was administered in classrooms to middle-school students in Westchester County, New
York (N = 601) and Honolulu, Hawaii
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(N =881). The New York sample was 8% African American, 5% Asian American, 47%
Caucasian, 31% Hispanic, and 9% other ethnicity. The Hawaii sample was 21% Asian
American, 8% Caucasian, 26% Native Hawaiian/Pacific Islander, 34% Filipino, and 10% other
ethnicity. Structural equation modeling analyses tested pathways from the four regulation
variables through six hypothesized mediators to a criterion construct of substance use
(tobacco, alcohol, and marijuana). Results were replicated across samples and were consistent
with prediction. Unique contributions were found for good self-control and poor regulation,
including both behavioral and emotional aspects. Good self-control had an inverse effect on
substance use primarily through relations to higher levels of protective factors (e.g., academic
competence). Poor regulation independently had a risk-promoting effect on substance use
through relations to higher levels of risk factors (e.g., negative life events). Two field studies
showed the dual-process model is robust across different populations. Substance prevention
programs should consider approaches for enhancing good self-control as well as procedures
for reducing poor regulation and minimizing its impact. Extensions to health behaviors
including dietary intake and physical activity are discussed.

The Ecology of Early Childhood Risk: A Canonical Correlation Analysis of Children's
Adjustment, Family, and Community Context in a High-Risk Sample. Vilsaint C, Aiyer S,
Wilson M, Shaw D, Dishion T. J Prim Prev. 2013 Aug; 34(4): 261-277.

The ecology of the emergence of psychopathology in early childhood is often approached by
the analysis of a limited number of contextual risk factors. In the present study, the authors
provide a comprehensive analysis of ecological risk by conducting a canonical correlation
analysis of 13 risk factors at child age 2 and seven narrow-band scales of internalizing and
externalizing problem behaviors at child age 4, using a sample of 364 geographically and
ethnically diverse, disadvantaged primary caregivers, alternative caregivers, and preschool-age
children. Participants were recruited from Special Supplemental Nutrition Program for
Women, Infants, and Children sites and were screened for family risk. Canonical correlation
analysis revealed that (1) a first latent combination of family and individual risks of caregivers
predicted combinations of child emotional and behavioral problems, and that (2) a second
latent combination of contextual and structural risks predicted child somatic complaints.
Specifically, (1) the combination of chaotic home, conflict with child, parental depression, and
parenting hassles predicted a co-occurrence of internalizing and externalizing behaviors, and
(2) the combination of father absence, perceived discrimination, neighborhood danger, and
fewer children living in the home predicted child somatic complaints. The research findings
are discussed in terms of the development of psychopathology, as well as the potential
prevention needs of families in high-risk contexts.

Effects of Video Feedback on Early Coercive Parent-Child Interactions: The Intervening
Role of Caregivers' Relational Schemas. Smith J, Dishion T, Moore K, Shaw D. J Clin
Child Adolesc Psychol. 2013; 42(3): 405-417.

The authors examined the effect of adding a video feedback intervention component to the
assessment feedback session of the Family Check-Up (FCU) intervention (Dishion &
Stormshak, 2007). They hypothesized that the addition of video feedback procedures during
the FCU feedback at child age 2 would have a positive effect on caregivers' negative relational
schemas of their child, which in turn would mediate reductions in observed coercive caregiver-
child interactions assessed at age 5. The authors observed the caregiver-child interaction
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videotapes of 79 high-risk families with toddlers exhibiting clinically significant problem
behaviors. A quasi-random sample of families was provided with direct feedback on their
interactions during the feedback session of the FCU protocol. Path analysis indicated that
reviewing and engaging in feedback about videotaped age 2 assessment predicted reduced
caregivers' negative relational schemas of the child at age 3, which acted as an intervening
variable on the reduction of observed parent-child coercive interactions recorded at age 5.
Video feedback predicted improved family functioning over and above level of engagement in
the FCU in subsequent years, indicating the important incremental contribution of using video
feedback procedures in early family-based preventive interventions for problem behaviors.
Supportive video feedback on coercive family dynamics is an important strategy for promoting
caregiver motivation to reduce negative attributions toward the child, which fuel coercive
interactions. Our study also contributes to the clinical and research literature concerning
coercion theory and effective intervention strategies by identifying a potential mechanism of
change.

Collateral Benefits of the Family Check-up In Early Childhood: Primary Caregivers'
Social Support and Relationship Satisfaction. McEachern A, Fosco G, Dishion T, Shaw D,
Wilson M, Gardner F. J Fam Psychol. 2013; 27(2): 271-281.

This research investigated potential collateral benefits of the Family Check-Up (FCU)
intervention, namely, primary caregivers' perceived social support and couple relationship
satisfaction. A subsample of 435 low-income families with a 2-year-old child was recruited to
participate in a randomized controlled trial assessing preventative effects of the FCU.
Longitudinal growth models were used to evaluate intention-to-treat effects of the FCU on
increases in primary caregiver's ratings of social support satisfaction with perceived social
support and significant-other relationships, and indirect effects on primary caregivers through
improvements in children’s behavior problems. Support was found for a model in which
reductions in child problem behavior from ages 2 to 4 predicted positive change in caregiver-
rated social support and relationship satisfaction over a 3-year period. This indirect effects
model is discussed with respect to implications for early childhood prevention research
focused on improving family functioning.

Optimizing Educational Video Through Comparative Trials In Clinical Environments.
Aronson 1D, Plass JL, Bania TC. Educ Technol Res Dev. 2013; 60(3): 469-482.

Although video is increasingly used in public health education, studies generally do not
implement randomized trials of multiple video segments in clinical environments. Therefore,
the specific configurations of educational videos that will have the greatest impact on outcome
measures ranging from increased knowledge of important public health issues, to acceptance
of a voluntary HIV test, remain largely unknown. Interventions can be developed to run on
affordable handheld computers, including inexpensive tablets or netbooks that each patient can
use individually, and to integrate video delivery with automated data collection. These video
interventions can then be used not only to educate patients who otherwise might not be
reached, but to examine how content can be optimized for greater effectiveness as measured
by cognitive and behavioral outcomes. This approach may prove especially valuable in high
volume urban facilities, such as hospital emergency departments, that provide points of contact
for lower income, lower literacy, and high-risk populations who may not otherwise interact
with healthcare providers or researchers. This article describes the development and evaluation
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of an intervention that educates emergency department patients about HIV prevention and
testing while comparatively examining a set of videos, each based upon competing educational
theories. The computer-based video intervention and methodology are both highly replicable
and can be applied to subject areas and settings far beyond HIV or the emergency department.

Early School Engagement and Late Elementary Outcomes for Maltreated Children in
Foster Care. Pears K, Kim H, Fisher P, Yoerger K, Yoerger K. Dev Psychol. 2013 March 11:
Epub ahead of print.

Children with a history of maltreatment and placement into foster care face elevated risks of
poor psychosocial outcomes including school failure, substance use, externalizing, and deviant
peer association. For children in the general population, school engagement appears to be a
promotive factor in preventing negative outcomes. In this study, differences in 3 dimensions of
school engagement (behavioral, affective, and cognitive) in early elementary school were
explored in maltreated children in foster care (n = 93) and a community comparison group of
low-socioeconomic status, nonmaltreated children (n = 54). It was also hypothesized that these
3 dimensions of school engagement would mediate the association between being maltreated
and in foster care and several outcomes in late elementary school (Grades 3-5): academic
competence, endorsement of substance use, externalizing behaviors, and deviant peer
association. Measures were multimethod and multi-informant. Results showed that the
children in foster care had lower affective and cognitive school engagement than children in
the community comparison group. Structural equation modeling revealed that both affective
and cognitive school engagement mediated the association between group status and academic
competence in late elementary school. Cognitive engagement also mediated the association
between group status and engagement in risk behaviors. The identification of dimensions of
early school engagement that predict later outcomes suggests potential points of intervention
to change trajectories of academic and behavioral adjustment for maltreated children in foster
care.

Measuring Collective Efficacy Among Children in Community-based Afterschool
Programs: Exploring Pathways toward Prevention and Positive Youth Development.
Smith E, Osgood D, Caldwell L, Hynes K, Perkins D. Am J Community Psychol. 2013 Sep;
52(1-2): 27-40.

Collective efficacy refers to a perceived sense of connectedness and willingness to intervene
among youth, and is a potential aspect of positive youth development (Larson in Am Psychol
55: 170-183, 2000; Lerner et al. in Child Dev 71: 11-20, 2000; Sampson et al. in Science 277:
918-924, 1997). Theoretically, those who feel connected to a group that is empowered to
positively influence the behavior of their peers may demonstrate fewer problem behaviors.
Few studies, however, have measured the impact of youth perceptions of collective efficacy.
As a relatively new child-related research topic, there is much to be learned. One contribution
to the foundation of this research agenda begins by evaluating the reliability and validity of a
measure of collective efficacy with elementary children attending community-based
afterschool programs. This paper describes the internal consistency reliability and various
indicators of construct and concurrent validity of the Collective Efficacy Among Children
Scale. The measure was found to have high internal consistency reliability. Construct validity
was tested using exploratory factor analyses of collective efficacy including the dimensions of
willingness to intervene and cohesion found in previous research (Sampson et al. in Science

118




277:918-924, 1997). Concurrent validity assessed relations between the scale and other
measures in theoretically congruent ways. Using Hierarchical Linear Models to account for
children's nestedness in after-school programs, connectedness was found to be more related to
emotional adjustment, particularly children's prosocial attitudes (caring about others and
sharing). Children's perception of the willingness of the group to intervene was found to be
related to less problem behavior, (i.e. smoking tobacco, drinking alcohol, vandalism, and
stealing). The implications suggest that future research should further explore children's
collective efficacy, and ways to foster its development in youth-serving afterschool settings.

Random Assignment of Schools to Groups in the Drug Resistance Strategies Rural
Project: Some New Methodological Twists. Graham J, Pettigrew J, Miller-Day M, Krieger
J, Zhou J, Hecht M. Prev Sci. 2013 May 31: Epub ahead of print.

Random assignment to groups is the foundation for scientifically rigorous clinical trials. But
assignment is challenging in group randomized trials when only a few units (schools) are
assigned to each condition. In the DRSR project, the authors assigned 39 rural Pennsylvania
and Ohio schools to three conditions (rural, classic, control). But even with 13 schools per
condition, achieving pretest equivalence on important variables is not guaranteed. The authors
collected data on six important school-level variables: rurality, number of grades in the school,
enrollment per grade, percent white, percent receiving free/assisted lunch, and test scores. Key
to their procedure was the inclusion of school-level drug use data, available for a subset of the
schools. Also, key was that the authors handled the partial data with modern missing data
techniques. They chose to create one composite stratifying variable based on the seven school-
level variables available. Principal components analysis with the seven variables yielded two
factors, which were averaged to form the composite inflate-suppress (CIS) score which was
the basis of stratification. The CIS score was broken into three strata within each state; schools
were assigned at random to the three program conditions from within each stratum, within
each state. Results showed that program group membership was unrelated to the CIS score, the
two factors making up the CIS score, and the seven items making up the factors. Program
group membership was not significantly related to pretest measures of drug use (alcohol,
cigarettes, marijuana, chewing tobacco; smallest p>.15), thus verifying that pretest equivalence
was achieved.

Context Matters: The Moderating Role of Bar Context in the Association Between
Substance Use During Sex and Condom Use Among Male Clients of Female Sex Workers
in Tijuana, Mexico. Pitpitan E, Wagner K, Goodman-Meza D, Semple S, Chavarin C,
Strathdee S, Patterson T. AIDS Behav. 2013; Epub.

Tijuana is situated on Mexico's northern border with the U.S., where sex work is quasi-legal.
Whereas previous work has focused on the risk behaviors of female sex workers (FSWs), less
is known about the risk behaviors of their male clients. Further, research has not examined
structural factors as moderators of the association between substance use and condom use,
including the contexts in which sex takes place. The purpose of the current study is to examine
whether having sex with FSWs in a bar moderates the link between alcohol intoxication during
sex and condom use. The authors recruited 375 male clients of FSWs in Tijuana, Mexico from
San Diego, California and Tijuana. Using computer assisted interviewing the authors surveyed
participants on their alcohol use, condom use, and physical contexts of sex with FSWs in the
past 4 months. Results showed that more frequent intoxication during sex with FSWs is
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associated with more unprotected sex, but only among clients having sex with FSWs in a bar
context. Results point to potential reasons for inconsistent condom use with FSWs in this
context, including lower risk perceptions of sex with FSWs in bars. Future research should
examine structural factors that underlie clients; risk behavior in bars in order to inform
structural-level HIV prevention interventions.

Treatment-Enhanced Paired Action Contributes Substantially To Change Across
Multiple Health Behaviors: Secondary Analyses Of Five Randomized Trials. Yin H,
Prochaska J, Rossi J, Redding C, Paiva A, Blissmer B, Velicer W, Johnson S, Kobayashi H.
Transl Behav Med. 2013; 3(1): 62-71.

The dominant paradigm of changing multiple health behaviors (MHBS) is based on treating,
assessing, and studying each behavior separately. This study focused on individuals with co-
occurring baseline health-risk behavior pairs and described whether they changed over time on
both or only one of the behaviors within each pair. Data from five randomized trials of
computer-tailored interventions (CTIs) that simultaneously treated MHBs were analyzed. The
differences between treatment and control proportions that achieved paired action and singular
action at 24 months follow-up, and the proportional contribution of paired action to overall
change on each behavior, were assessed across 12 behavior pairs (including energy balance,
addictive, and appearance-related behaviors). CTls consistently produced more paired action
across behavior pairs. Paired action contributed substantially more to the treatment-related
outcomes than singular action. Studying concurrent changes on MHBs as demonstrated allows
the effect of simultaneously treating MHBs to be assessed.

Developing the Ho'ouna Pono Substance Use Prevention Curriculum: Collaborating with
Hawaiian Youth and Communities. Helm S, Okamoto S. Hawaii J Med Public Health. 2013;
72(2): 66-69.

This article briefly outlines a collaboration among communities on Hawaii Island and a
university-based research team to develop, implement, and evaluate a school-based substance
use prevention curriculum called Ho'ouna Pono. In addition to providing a rationale for the
project, the goal of this paper is fourfold. First, an overview of the Ho'ouna Pono research
results to date (2007-2013) is provided. Second, within this overview, the ways in which
selected results informed program development are highlighted. Third, the curriculum is
briefly described, and finally, the role of the students and community in the video production
is described.

Concurrent Choice For Social Interaction and Amphetamine Using Conditioned Place
Preference In Rats: Effects Of Age And Housing Condition. Yates J, Beckmann J, Meyer
A, Bardo M. Drug Alcohol Depend. 2013; 129(3): 240-246.

Social interaction can serve as a natural reward that attenuates drug reward in rats; however, it
is unknown if age or housing conditions alter the choice between social interaction and drug.
Individually- and pair-housed adolescent and adult male rats were tested using conditioned
place preference (CPP) in separate experiments in which: (1) social interaction was
conditioned against no social interaction; (2) amphetamine (AMPH; 1mg/kg, s.c.) was
conditioned against saline; or (3) social interaction was conditioned against AMPH. Social
interaction CPP was obtained only in individually-housed adolescents, whereas AMPH CPP
was obtained in both individually-housed adolescents and adults; however, the effect of
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AMPH was not statistically significant in pair-housed adults. When allowed to choose
concurrently between compartments paired with either social interaction or AMPH,
individually-housed adolescents preferred the compartment paired with social interaction,
whereas pair-housed adolescents preferred the compartment paired with AMPH. Regardless of
housing condition, adults showed a similar preference for the compartments paired with either
social interaction or AMPH. Although some caution is needed in interpreting cross-experiment
comparisons, the overall results suggest that individually-housed adolescents were most
sensitive to the rewarding effect of social interaction, and this hypersensitivity to social reward
effectively competed with AMPH reward.

Differences In HIV Risk Behavior Of Injection Drug Users In New York City By Health
Care Setting. Turner AK, Harripersuad K, Crawford ND, Rivera AV, Fuller CM. AIDS Care.
2013; Epub.

The purpose of this study is to examine the HIV risk behaviors and demographic
characteristics of injection drug users (IDUs) by type of health care setting, which can inform
development of tailored structural interventions to increase access to HIV prevention and
medical treatment services. IDU syringe customers were recruited from pharmacies as part of
the "Pharmacist As Resources Making Links to Community Services” (PHARM-Link) study, a
randomized community-based intervention in New York City (NYC) aimed at connecting
IDUs to HIV prevention, medical, and social services. An ACASI survey ascertained
demographics, risk behavior, health-care utilization, and location where health care services
were received in the past year. Data were analyzed using logistic regression. Of 602
participants, 34% reported receiving health care at a community clinic, 46% a private medical
office, 15% a mobile medical unit, and 59% an emergency room (ER). After adjustment,
participants who attended a community clinic were significantly more likely to have health
insurance, report syringe sharing, and be HIV positive. Whites, nondaily injectors, insured,
and higher income 1DUs were more likely to attend a private medical office. Participants who
recently used a case manager and had multiple sexual partners were more likely to use a
mobile medical unit. ER attendees were more likely to be homeless and report recent drug
treatment use. These findings show that IDU demographics and risk behaviors differ by health
care setting, suggesting that risk reduction interventions should be tailored to health care
settings. Specifically, these data suggest that community clinics and mobile medical units
serve high-risk IDUs, highlighting the need for more research to develop and test innovative
prevention and care programs within these settings.

Intervening with Practitioners to Improve the Quality of Prevention: One-Year Findings
from a Randomized Trial of Assets-Getting To Outcomes. Chinman M, Acosta J, Ebener P,
Burkhart Q, Malone PS, Paddock SM, Clifford M, Corsello M, Duffey T, Hunter S, Jones M,
Lahti M, Phillips A, Savell S, Scales PC, Tellett-Royce N. J Prim Prev. 2013.

There continues to be a gap in prevention outcomes achieved in research trials versus those
achieved in "real-world" practice. This article reports interim findings from a randomized
controlled trial evaluating Assets-Getting To Outcomes (AGTO), a two-year intervention
designed to build prevention practitioners’ capacity to implement positive youth development-
oriented practices in 12 community coalitions in Maine. A survey of coalition members was
used to assess change on individual practitioners’ prevention capacity between baseline and
one year later. Structured interviews with 32 program directors (16 in the intervention group
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and 16 in the control group) were used to assess changes in programs prevention practices
during the same time period. Change in prevention capacity over time did not differ
significantly between the intervention and control groups. However, in secondary analyses of
only those assigned to the AGTO intervention, users showed greater improvement in their self-
efficacy to conduct Assets-based programming and increases in the frequency with which they
engaged in AGTO behaviors, whereas among non-users, self-efficacy to conduct Assets-based
programming declined. Interview ratings showed improvement in several key areas of
performance among intervention programs. Improvement was associated with the number of
technical assistance hours received. These results suggest that, after one year, AGTO is
beginning to improve the capacity of community practitioners who make use of it.

Randomized Trial Of Web-Based Training To Promote Counselor Use Of Cognitive
Behavioral Therapy Skills In Client Sessions. Larson MJ, Amodeo M, Locastro JS, Muroff
J, Smith L, Gerstenberger E. Subst Abus. 2013; 34(2): 179-187.

The authors designed and delivered an innovative Web course on cognitive behavioral therapy
(CBT), a specific empirically based treatment, to a diverse group of addiction counselors and
supervisors in 54 addiction units across the country, and conducted a randomized controlled
trial of its effectiveness with 127 counselors. The primary focus of the trial was to assess
"adequate adherence to CBT practice" after training as judged by raters blinded to training
condition who listened to audiotapes of actual client sessions. Counselors who passed were
judged to satisfy 2 criteria: (a) low pass or greater on at least 1 of 3 "CBT-generic skills"
assessing session structure; and (b) low pass or greater on at least 1 of 3 "CBT-specific skills"
related to use of functional analysis, cognitive skills practice, or behavioral skills practice.
Although the counselors’ use of CBT skills in sessions increased after Web course training, it
was not statistically significant and not larger than the gain of control-group counselors trained
with a written CBT manual.
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BEHAVIORAL AND INTEGRATIVE TREATMENT RESEARCH

Forced Smoking Abstinence: Not Enough for Smoking Cessation. Clarke JG, Stein LA,
Martin RA, Martin SA, Parker D, Lopes CE, McGovern AR, Simon R, Roberts M, Friedman
P, Bock B. JAMA Intern Med. 2013 May 13; 173(9): 789-794.

Millions of Americans are forced to quit smoking as they enter tobacco-free prisons and jails,
but most return to smoking within days of release. Interventions are needed to sustain tobacco
abstinence after release from incarceration. The objective of this study was to evaluate the
extent to which the WISE intervention (Working Inside for Smoking Elimination), based on
motivational interviewing (MI) and cognitive behavioral therapy (CBT), decreases relapse to
smoking after release from a smoke-free prison. Participants were recruited approximately 8
weeks prior to their release from a smoke-free prison and randomized to 6 weekly sessions of
either education videos (control) or the WISE intervention. The study setting was a tobacco-
free prison in the United States. A total of 262 inmates (35% female) served as participants.
Continued smoking abstinence was defined as 7-day point-prevalence abstinence validated by
urine cotinine measurement. At the 3-week follow-up, 25% of participants in the WISE
intervention (31 of 122) and 7% of the control participants (9 of 125) continued to be tobacco
abstinent (odds ratio [OR], 4.4; 95% CIl, 2.0-9.7). In addition to the intervention, Hispanic
ethnicity, a plan to remain abstinent, and being incarcerated for more than 6 months were all
associated with increased likelihood of remaining abstinent. In the logistic regression analysis,
participants randomized to the WISE intervention were 6.6 times more likely to remain
tobacco abstinent at the 3-week follow up than those randomized to the control condition (95%
Cl, 2.5-17.0). Nonsmokers at the 3-week follow-up had an additional follow-up 3 months after
release, and overall 12% of the participants in the WISE intervention (14 of 122) and 2% of
the control participants (3 of 125) were tobacco free at 3 months, as confirmed by urine
cotinine measurement (OR, 5.3; 95% ClI, 1.4-23.8). The authors conclude that forced tobacco
abstinence alone during incarceration has little impact on post-release smoking status. A
behavioral intervention provided prior to release greatly improves cotinine-confirmed smoking
cessation in the community.

Consumers' Experiences in Dual Focus Mutual Aid for Co-occurring Substance Use and
Mental Health Disorders. Matusow H, Guarino H, Rosenblum A, Vogel H, Uttaro T, Khabir
S, Rini M, Moore T, Magura S. Subst Abuse. 2013; 7: 39-47.

Mutual aid fellowships have been shown to improve outcomes for those with co-occurring
substance use and mental illness disorders. Processes associated with usefulness include helper
therapy (the assumption of a helping role to foster commitment) and reciprocal learning (the
sharing of problems and solutions among members). The present qualitative investigation used
focus groups comprised of a subset of participants in Double Trouble in Recovery (DTR), a
12-step mutual aid group for those with co-occurring disorders, to gather their subjective
perceptions of the groups. Participants emphasized that in linking them to others with similar
problems, the DTR groups played a vital emotional role in their lives and provided a needed
venue for information sharing that might have been otherwise unavailable.
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Predictors of Lapse in First Week of Smoking Abstinence in PTSD and Non-PTSD
Smokers. Beckham JC, Calhoun PS, Dennis MF, Wilson SM, Dedert EA. Nicotine Tob Res.
2013 Jun;15(6): 1122-1129.

Retrospective research suggests smokers with posttraumatic stress disorder (PTSD) lapse more
quickly after their quit date. Ecological momentary assessment (EMA) research is needed to
confirm the presence of early smoking lapse in PTSD and form conceptualizations that inform
intervention. Smokers with (n = 55) and without (n = 52) PTSD completed alarm-prompted
EMA of situational and psychiatric variables the week before and after a quit date, and self-
initiated EMA following smoking lapses. Blood samples at baseline and on the quit date
allowed assessment of dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate
(DHEA(S)). Results indicated that PTSD was related to shorter time to lapse (hazard ratio
[HR] = 1.677, 95% CI: 1.106-2.544). Increased smoking abstinence self-efficacy was related
to longer time to lapse (HR = 0.608, 95% ClI: 0.430-0.860). Analyses of participants' real-time
reports revealed that smokers with PTSD were more likely to attribute first-time lapses to
negative affect (= 5.412, p =.020), and trauma reminders (Fisher's exact p = .003**). Finally,
the quit date decrease in DHEA(S) was related to shorter time to lapse (HR = 1.009, 95% CI:
1.000-1.018, p <.05). Results provide evidence of shorter time to first smoking lapse in
PTSD, and add to evidence that early lapse occasions are more strongly related to trauma
reminders, negative affect, and cravings in smokers with PTSD.

Mobile Contingency Management as an Adjunctive Smoking Cessation Treatment for
Smokers With Posttraumatic Stress Disorder. Hertzberg JS, Carpenter VL, Kirby AC,
Calhoun PS, Moore SD, Dennis MF, Dennis PA, Dedert EA, Beckham JC. Nicotine Tob Res.
2013 May 3. [Epub ahead of print].

Smokers with posttraumatic stress disorder (PTSD) smoke at higher prevalence rates and are
more likely to relapse early in a quit attempt. Innovative methods are needed to enhance quit
rates, particularly in the early quit period. Web-based contingency-management (CM)
approaches have been found helpful in reducing smoking among other difficult-to-treat smoker
populations but are limited by the need for computers. This pilot study builds on the web-
based CM approach by evaluating a smartphone-based application for CM named mobile CM
(mCM). Following a 2-week training period, 22 smokers with PTSD were randomized to a 4-
week mCM condition or a yoked (i.e., noncontingent 4-week mCM condition). All smokers
received 2 smoking cessation counseling sessions, nicotine replacement, and bupropion.
Participants could earn up to $690 ($530 for mCM, $25.00 for assessments and office visits
[up to 5], and $35.00 for equipment return). The average earned was $314.00. Compliance was
high during the 2-week training period (i.e., transmission of videos) (93%) and the 4-week
treatment period (92%). Compliance rates did not differ by group assignment. Four-week quit
rates (verified with CO) were 82% for the mCM and 45% for the yoked controls. Three-month
self-report quit rates were 50% in the mCM and 18% in the yoked controls. The authors
conclude that mCM may be a useful adjunctive smoking cessation treatment component for
reducing smoking among smokers with PTSD, particularly early in a smoking quit attempt.
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The Effect of Framing Incentives as Either Losses or Gains with Contingency
Management for Smoking Cessation. Romanowich P, Lamb RJ. Addict Behav. 2013 Apr;
38(4): 2084-2088.

Cumulative prospect theory predicts that losses motivate behavior more than equal gains.
Contingency management procedures effectively reduce drug use by placing incentives in
direct competition with the drug taking behavior. Therefore, framing incentives as losses,
rather than gains should decrease drug use to a greater extent, given equivalent incentives. The
authors examined whether contingent vouchers described as either losses or gains
differentially affected smoking abstinence rates. Over 5 consecutive days, participants could
either gain $75 per day for verified abstinence or lose $75 per day (initial endowment=$375)
for continuing to smoke. As a result, loss-framed participants were more likely to achieve at
least one day of abstinence. There was a trend towards loss-framed participants reducing the
amount smoked more than gain-framed participants. However, participants in the gain-framed
group were more likely to maintain abstinence, once initiated. The results partially support
cumulative prospect theory and suggest additional ways to initiate behavior change using
incentives, outside of using larger magnitude incentives in contingency management
procedures.

Ilicit Drug Use among Pregnant Women Enrolled in Treatment for Cigarette Smoking
Cessation. Gaalema DE, Higgins ST, Pepin CS, Heil SH, Bernstein IM. Nicotine Tob Res.
2013 May;15(5): 987-991.

Smoking during pregnancy is the leading preventable cause of poor pregnancy outcomes in the
United States. In population studies and nationwide surveys, pregnant smokers report more
illicit drug use than pregnant nonsmokers. The purpose of this study was to examine the
prevalence of illicit drug use among pregnant women enrolled in clinical trials for smoking
cessation. Urine specimens from 115 pregnant women were tested for illicit drug use during a
study intake visit (~10th week of pregnancy) and during the final antepartum (FAP) smoking-
status assessment (~28th week of pregnancy). Participants smoked about 18 cigarettes/day
prepregnancy, were generally young (<25 years), Caucasian, with a high school education and
without private insurance. About 34% of specimens from the intake visit and 25% of those
from the FAP assessment tested positive for an illicit drug. The most common drug detected
was marijuana (90% of positive specimens), followed by opioids (18%), cocaine (5%),
benzodiazepines (3%), and methadone (3%). None tested positive for amphetamines. The
majority of women (53%) who tested positive for an illicit substance at intake also tested
positive at the FAP assessment. Approximately a quarter to a third of pregnant women
enrolled in these smoking-cessation trials were determined to be using illicit drugs, with
marijuana use being the most prevalent. Those providing smoking-cessation services to
pregnant women may want to be prepared to assist with obtaining services for other drug use
as well.

Characteristics of Cigarette Smokers Who Want to Quit Now versus Quit Later. Burris
JL, Wahlquist AE, Carpenter MJ. Addict Behav. 2013 Jun; 38(6): 2257-2260.

This study evaluated factors associated with adult smokers' immediate readiness to quit.
Eligible smokers were proactively recruited online and invited to participate in either a
telephone-based study for those who intend to quit in the next 30days (Quit Now) or a
telephone-based study for those who intend to quit, but not in the next month (Quit Later).
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Thirty-five percent of smokers declined participation altogether. Of those who remained, 25%
chose Quit Now participation. Baseline data were collected via mail questionnaire and
telephone interview. Quit Now and Quit Later participants (N=1132) differed on demographic,
smoking history, and psychological variables. Independent predictors of Quit Now group
membership included younger age, stronger intention to quit in the next six months, greater
self-efficacy to cope with temptation to smoke, and more support from significant others
related to quit attempts-much of which is modifiable. Understanding factors that predict
smokers' immediate readiness to quit (measured here as Quit Now group membership) could
contribute to the development of smoking cessation treatments tailored for smokers who are
seemingly not yet ready to quit.

Predictors of Quit Attempts and Successful Quit Attempts in a Nationally Representative
Sample of Smokers. Rafful C, Garcia-Rodriguez O, Wang S, Secades-Villa R, Martinez-
Ortega JM, Blanco C. Addict Behav. 2013 Apr; 38(4): 1920-1923.

Although most current smokers report that they would like to quit, most quit attempts fail
suggesting that predictors of quitting attempts may differ from those of successful attempts.
The authors examined sociodemographic and clinical predictors of quit attempts and
successful quit attempts in a nationally representative sample of US adults. Data was collected
in 2001-2002 (Wave 1) and 2004-2005 (Wave 2). Almost 40% of individuals who had not
previously attempted to quit, tried to quit over the next three years; only 4.6% of those who
tried had succeeded at the time of the evaluation. Hispanics, Asians, individuals with high
income, and those with college education were less likely to attempt to quit, whereas those
with daily nicotine use, younger age at first use and most symptoms of dependence were more
likely to do so. Having an educational level below high school and older age at first nicotine
use were predictors of successful quitting. Despite relatively high rates of quit attempts, rates
of success are extremely low, indicating a gap between the public health need of decreasing
tobacco use, and existing means to achieve it. Although there is a need to encourage people to
quit tobacco, there may be an equally large need to develop more effective interventions that
increase the rate of successful quit attempts.

Cognitive Function during Nicotine Withdrawal: Implications for Nicotine Dependence
Treatment. Ashare RL, Falcone M, Lerman C. Neuropharmacology. 2013 Apr 29. pii:
S0028-3908(13)00180-9.

Nicotine withdrawal is associated with deficits in neurocognitive function including sustained
attention, working memory, and response inhibition. Several convergent lines of evidence
suggest that these deficits may represent a core dependence phenotype and a target for
treatment development efforts. A better understanding of the mechanisms underlying
withdrawal-related cognitive deficits may lead to improved nicotine dependence treatment.
The authors begin with an overview of the neurocognitive effects of withdrawal in rodent and
human models, followed by discussion of the neurobehavioral mechanisms that are thought to
underlie these effects. They then review individual differences in withdrawal-related
neurocognitive effects including genetics, gender, and psychiatric comorbidity. They conclude
with a discussion of the implications of this research for developing improved therapies, both
pharmacotherapy and behavioral treatments, that target cognitive symptoms of nicotine
withdrawal.

126



User Preferences for a Text Message-based Smoking Cessation Intervention. Bock BC,
Heron KE, Jennings EG, Magee JC, Morrow KM. Health Educ Behav. 2013 Apr; 40(2): 152-
159.

Younger adults are more likely to smoke and less likely to seek treatment than older smokers.
They are also frequent users of communication technology. In the current study, the authors
conducted focus groups to obtain feedback about preferences for a text message-based
smoking cessation program from potential users. Participants (N = 21, M age = 25.6 years, age
range = 20-33 years) were current or recently quit smokers (M cigarettes/day = 12.8) who used
text messaging. Participants completed questionnaires and participated in a 2-hour focus
group. Focus groups were conducted using an a priori semistructured interview guide to
promote discussion of the content and functionality of the intervention. Major themes from
analysis of the focus groups included support for the acceptability of a text-based cessation
program, suggestions for a more technologically broad-based program, and adjustments to the
program structure. Participants recommended including social networking functions, user
control of program output through an online profile, and text message features to promote
interaction with the system. Interestingly, many participants suggested the program should
begin on individuals' identified quit day, challenging the procedures used in most cessation
programs, which begin by preparing participants for a future quit date. Overall, younger adult
smokers appear to be interested in participating in a smoking cessation program that uses text
messages and web-based elements. Qualitative feedback regarding the perceived optimal
features and structure of a technology-based intervention challenged traditional methods of
implementing smoking cessation interventions and will inform the development of future
programs.

A Preliminary Experimental Investigation of Peer Influence on Risk-taking among
Adolescent Smokers and Non-smokers. Cavalca E, Kong G, Liss T, Reynolds EK, Schepis
TS, Lejuez CW, Krishnan-Sarin S. Drug Alcohol Depend. 2013 Apr 1; 129(1-2): 163-166.
Epidemiological evidence suggests that peer influence plays a significant role in a variety of
adolescent risk-taking behaviors, including tobacco use. The authors attempted to establish this
relationship in a controlled laboratory setting. They modified the Balloon Analog Risk Task
(BART) task to include a peer component to investigate whether peer influences alter risk-
taking behaviors. Thirty-nine adolescents (22 smokers, 17 non-smokers) completed one
experimental session during which the standard and peer BART were presented in
counterbalanced order, with the dependent measures being adjusted mean number of pumps
and explosions. The authors also examined the relationship of changes in the BART (standard-
peer) to personality measures of impulsivity (BIS-11) and resistance to peer influence (RPI).
A significant interaction of BART type and smoking status was present (p=.05); specifically
smokers had a greater increase in the number of explosions by 2.27 (SD=3.12) compared to an
increase of .29 (SD=2.87) by non-smokers. BIS-11 scores were related to peer-influenced
BART changes: those who were more impulsive experienced greater changes in risk-taking,
but no similar relationships were observed for the RPI. These results suggest that peer
influences enhance risk-taking among adolescents, and that smokers may be more susceptible
to these influences.
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Preventing Addiction Related Suicide: a Pilot Study. Voss WD, Kaufman E, O'Connor SS,
Comtois KA, Conner KR, Ries RK. J Subst Abuse Treat. 2013 May-Jun;44(5): 565-569.
Persons addicted to alcohol and drugs are at 5-10 times higher risk for suicide as compared to
the general population. To address the need for improved suicide prevention strategies in this
population, the Preventing Addiction Related Suicide (PARS) module was developed. Pilot
testing of 78 patients demonstrated significant post-treatment changes in knowledge [t(66) =
12.07, p =.000] and attitudes [t(75) = 6.82, p = .000] toward suicide prevention issues.
Significant gains were maintained at 1-month follow-up for changes in knowledge [t(55) =
6.33, p =.000] and attitudes [t(61) = 3.37, p =.0001], with changes in positive help seeking
behaviors in dealing with suicidal issues in friends [x(2)(1) = 10.49, p = .007], family [x(2)(1)
=9.81, p=.015], and self [x(2)(1) = 19.62, p = .008] also observed. The PARS was also
highly rated by treatment staff as feasible within their standard clinical practice.

Smoking-related Weight Concerns and Obesity: Differences among Normal Weight,
Overweight, and Obese Smokers using a Telephone Tobacco Quitline. Levine MD, Bush
T, Magnusson B, Cheng Y, Chen X. Nicotine Tob Res. 2013 Jun; 15(6): 1136-1140.
Substantial evidence suggests that concerns about postcessation weight gain interfere with
cessation efforts. However, it is unclear to what extent weight pretreatment affects smoking-
related weight concerns. Given that the prevalence of overweight and obesity among callers to
tobacco quitlines mirrors that of the population at large, and that women and obese smokers
may be more concerned about weight gain, the authors sought to compare weight gain
concerns among normal weight, overweight, and obese callers to a quitline. A sample of
34.6% (n = 206) normal weight, 30.6% (n = 182) overweight, and 34.8% (n = 207) obese
quitline callers completed assessments of tobacco use history and smoking-specific weight
concerns. Weight categories were compared and gender differences evaluated. Obese smokers
endorsed significantly more concerns about postcessation weight gain [F(2, 592) = 20.35, p <
.0001], had less confidence in their ability to maintain their weight without smoking [F(2, 592)
=7.67, p =.0005], and were willing to tolerate less weight gain after quitting than normal
weight or overweight smokers [F(2,574) = 30.59, p < .0001). There also were gender
differences in weight concerns by weight status. Significantly more women callers were obese
(38.2% vs. 28.4%, p = .011), and women consistently endorsed more concern about
postcessation weight gain than did men [F(1,588) = 24.04, p <.0001). The authors conclude
that overweight and obese smokers, particularly women, express substantial concern about
gaining weight after quitting. It is possible that smokers who begin quitline treatment with a
BMI in the obese range may benefit from adjunctive interventions designed to address
smoking-related weight concerns.

Investigating Group Contingencies to Promote Brief Abstinence from Cigarette
Smoking. Meredith SE, Dallery J. Exp Clin Psychopharmacol. 2013 Apr; 21(2): 144-154.

In contingency management (CM), monetary incentives are contingent on evidence of drug
abstinence. Typically, incentives (e.g., "vouchers" exchangeable for goods or services) are
contingent on individual performance. The authors programmed vouchers contingent on group
performance to investigate whether these contingencies would promote brief abstinence from
cigarette smoking. Thirty-two participants were divided into small teams (n = 3 per team).
During three 5-day within-subject experimental conditions, participants submitted video
recordings of breath carbon monoxide (CO) measures twice daily via Motiv8 Systems, an
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Internet-based remote monitoring application. During the interdependent contingency
condition, participants earned vouchers each time they and their teammates submitted breath
CO samples indicative of abstinence (i.e., negative samples). During the independent
contingency condition, participants earned vouchers each time they submitted negative
samples, regardless of their teammates' performance. During the no vouchers condition, no
monetary incentives were contingent on abstinence. In addition, half of the participants (n =
16) could communicate with their teammates through an online peer support forum. Although
forum access did not appear to promote smoking abstinence, monetary incentives did promote
brief abstinence. Significantly more negative samples were submitted when vouchers were
contingent on individual performance (56%) or team performance (53%) relative to when no
vouchers were available (35%; F = 6.9, p =.002). The results show that interdependent
contingencies can promote brief abstinence from cigarette smoking. Moreover, the results
suggest that these contingencies may help lower treatment costs and promote social support.

An Exploratory Randomized Controlled Trial of a Novel High-School-Based Smoking
Cessation Intervention for Adolescent Smokers using Abstinence-Contingent Incentives
and Cognitive Behavioral Therapy. Krishnan-Sarin S, Cavallo DA, Cooney JL, Schepis TS,
Kong G, Liss TB, Liss AK, McMahon TJ, Nich C, Babuscio T, Rounsaville BJ, Carroll KM.
Drug Alcohol Depend. 2013 Mar 21. pii: S0376-8716(13)00094-X.

There are few effective smoking cessation interventions for adolescent smokers. The authors
developed a novel intervention to motivate tobacco use behavior change by (1) enhancing
desire to quit through the use of abstinence-contingent incentives (CM), (2) increasing
cessation skills through the use of cognitive behavioral therapy (CBT), and (3) removing
cessation barriers through delivery within high schools. An exploratory four-week,
randomized controlled trial was conducted in Connecticut high schools to dismantle the
independent and combined effects of CM and CBT; smokers received CM alone, CBT alone,
or CM+CBT. Participants included 82 adolescent smokers seeking smoking cessation
treatment. The primary outcome was seven-day end-of-treatment (EOT) point prevalence (PP)
abstinence, determined using self-reports confirmed using urine cotinine levels. Secondary
outcomes included one-day EOT PP abstinence and cigarette use during treatment and follow
up. Among participants who initiated treatment (n=72), group differences in seven-day EOT-
PP abstinence were observed (X°=10.48, p<0.01) with higher abstinence in the CM+CBT
(36.7%) and CM (36.3%) conditions when compared with CBT (0%). One-day EOT-PP
abstinence evidenced similar effects (X?=10.39, p<0.01; CM+CBT: 43%, CM: 43%, CBT:
4.3%). Survival analyses indicated differences in time to first cigarette during treatment
(X?=8.73, p=0.003; CBT: Day 3, CM: Day 9, CM+CBT: Day 20). At one- and three-month
follow ups, while no differences were observed, the CM alone group had the slowest increase
in cigarette use. The authors conclude that high-school, incentive-based smoking cessation
interventions produce high rates of short-term abstinence among adolescent smokers; adding
cognitive behavioral therapy does not appear to further enhance outcomes.

Factors Predicting Smoking in a Laboratory-based Smoking-Choice Task. Bold KW,
Yoon H, Chapman GB, McCarthy DE. Exp Clin Psychopharmacol. 2013 Apr; 21(2):133-143.
This study aimed to expand the current understanding of smoking maintenance mechanisms by
examining how putative relapse risk factors relate to a single behavioral smoking choice using
a novel laboratory smoking-choice task. After 12 hr of nicotine deprivation, participants were
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exposed to smoking cues and given the choice between smoking up to two cigarettes in a 15-
min window or waiting and receiving four cigarettes after a delay of 45 min. Greater nicotine
dependence, higher impulsivity, and lower distress tolerance were hypothesized to predict
earlier and more intensive smoking. Out of 35 participants (n = 9 women), 26 chose to smoke
with a median time to a first puff of 1.22 min (SD = 2.62 min, range = 0.03-10.62 min).
Survival analyses examined latency to first puff, and results indicated that greater pretask
craving and smoking more cigarettes per day were significantly related to smoking sooner in
the task. Greater behavioral disinhibition predicted shorter smoking latency in the first 2 min
of the task, but not at a delay of more than 2 min. Lower distress tolerance (reporting greater
regulation efforts to alleviate distress) was related to more puffs smoked and greater nicotine
dependence was related to more time spent smoking in the task. This novel laboratory
smoking-choice paradigm may be a useful laboratory analog for the choices smokers make
during cessation attempts and may help identify factors that influence smoking lapses.

Dissemination and Implementation of Cognitive Behavioral Therapy for Stimulant
Dependence: A Randomized Trial Comparison of 3 Approaches. Rawson RA, Rataemane
S, Rataemane L, Ntlhe N, Fox RS, McCuller J, Brecht ML. Subst Abuse. 2013 Apr-Jun;
34(2): 108-117. doi: 10.1080/08897077.2012.691445.

This study evaluated the effectiveness of 3 approaches to transferring cognitive behavioral
therapy (CBT) to addiction clinicians in the Republic of South Africa (RSA). Clinicians (N =
143) were assigned to 3 training conditions: (1) an in vivo (V) approach in which clinicians
received in-person training and coaching; (2) a distance learning (DL) approach providing
training via videoconference and coaching through teleconferencing; and (3) a control
condition (C) providing a manual and 2-hour orientation. Frequency of use of CBT skills
increased significantly with the 1V and DL approaches compared with the C approach, and the
IV approach facilitated greater use of CBT skills than the DL approach. During the active
phase of the study, skill quality declined significantly for clinicians trained in the C condition,
whereas those in the DL approach maintained skill quality and those in the 1V approach
improved skill quality. After coaching was discontinued, clinicians in the IV and DL
approaches declined in skill quality. However, those in the IV approach maintained a higher
level of skill quality compared with the other approaches. Cost of the 1V condition was double
that of the DL condition and 10 times greater than the C condition. The authors conclude that
in vivo supervision and distance learning methods appear to be effective dissemination and
implementation strategies, and distance learning has significant potential to be less costly.

A Randomized Trial of Cognitive Behavioral Therapy in Primary Care-Based
Buprenorphine. Fiellin DA, Barry DT, Sullivan LE, Cutter CJ, Moore BA, O'Connor PG,
Schottenfeld RS. Am J Med. 2013 Jan; 126(1): 74.e11-7. doi: 10.1016/ j.amjmed.
2012.07.005.

The objective of this study was to determine the impact of cognitive behavioral therapy on
outcomes in primary care, office-based buprenorphine/naloxone treatment of opioid
dependence. The authors conducted a 24-week randomized clinical trial in 141 opioid-
dependent patients in a primary care clinic. Patients were randomized to physician
management or physician management plus cognitive behavioral therapy. Physician
management was brief, manual guided, and medically focused; cognitive behavioral therapy
was manual guided and provided for the first 12 weeks of treatment. The primary outcome
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measures were self-reported frequency of illicit opioid use and the maximum number of
consecutive weeks of abstinence from illicit opioids, as documented by urine toxicology and
self-report. The 2 treatments had similar effectiveness with respect to reduction in the mean
self-reported frequency of opioid use, from 5.3 days per week (95% confidence interval, 5.1-
5.5) at baseline to 0.4 (95% confidence interval, 0.1-0.6) for the second half of maintenance
(P<.001 for the comparisons of induction and maintenance with baseline), with no differences
between the 2 groups (P=.96) or between the treatments over time (P=.44). For the maximum
consecutive weeks of opioid abstinence there was a significant main effect of time (P<.001),
but the interaction (P=.11) and main effect of group (P=.84) were not significant. No
differences were observed on the basis of treatment assignment with respect to cocaine use or
study completion. The authors concluded that among patients receiving
buprenorphine/naloxone in primary care for opioid dependence, the effectiveness of physician
management did not differ significantly from that of physician management plus cognitive
behavioral therapy.

Neuroeconomics and Adolescent Substance Abuse: Individual Differences in Neural
Networks and Delay Discounting. Stanger C, Elton A, Ryan SR, James GA, Budney AJ,
Kilts CD. J Am Acad Child Adolesc Psychiatry. 2013 Jul; 52(7): 747-755.

Many adolescents with substance use problems show poor response to evidence-based
treatments. Treatment outcome has been associated with individual differences in impulsive
decision making as reflected by delay discounting (DD) rates (preference for immediate
rewards). Adolescents with higher rates of DD were expected to show greater neural activation
in brain regions mediating impulsive/habitual behavioral choices and less activation in regions
mediating reflective/executive behavioral choices. Thirty adolescents being treated for
substance abuse completed a DD task optimized to balance choices of immediate versus
delayed rewards, and a control condition accounted for activation during magnitude valuation.
A group independent component analysis on functional magnetic resonance imaging time
courses identified neural networks engaged during DD. Network activity was correlated with
individual differences in discounting rate. Higher discounting rates were associated with
diminished engagement of an executive attention control network involving the dorsolateral
prefrontal cortex, dorsomedial prefrontal cortex, inferior parietal cortex, cingulate cortex, and
precuneus. Higher discounting rates also were associated with less deactivation in a "bottom-
up" reward valuation network involving the amygdala, hippocampus, insula, and ventromedial
prefrontal cortex. These 2 networks were significantly negatively correlated. Results support
relations between competing executive and reward valuation neural networks and temporal
decision making, an important, potentially modifiable risk factor relevant for the prevention
and treatment of adolescent substance abuse.

Cognitive Enhancement as a Treatment for Drug Addictions. Sofuoglu M, DeVito EE,
Waters AJ, Carroll KM. Neuropharmacology. 2013 Jan; 64: 452-463.

Drug addiction continues to be an important public health problem, with an estimated 22.6
million current illicit drug users in the United States alone. For many addictions, including
cocaine, methamphetamine, and marijuana addiction, there are no approved pharmacological
treatments. Behavioral treatments are effective but effects vary widely across individuals.
Treatments that are effective across multiple addictions are greatly needed, and accumulating
evidence suggests that one such approach may be pharmacological or behavioral interventions
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that enhance executive inhibitory control in addicts. Current evidence indicates that most
forms of chronic drug use may be associated with significant cognitive impairments, especially
in attention, working memory, and response inhibition functions. In some studies, these
impairments predict poor treatment retention and outcome. A number of cognitive enhancing
agents, including galantamine, modafinil, atomoxetine, methylphenidate, and guanfacine, have
shown promising findings in human studies. Specific behavioral interventions, including
cognitive remediation, also show promise. However, whether improvement of selective
cognitive functions reduces drug use behavior remains to be determined. Cognitive
enhancement to improve treatment outcomes is a novel strategy worthy of future research, as
are related questions such as whether these approaches may be broadly beneficial to most
addicts or best reserved for substance users with specific demonstrated cognitive impairments.

A Qualitative Analysis of Women's Experiences in Single-Gender Versus Mixed-Gender
Substance Abuse Group Therapy. Greenfield SF, Cummings AM, Kuper LE, Wigderson
SB, Koro-Ljungberg M. Subst Use Misuse. 2013 Jun; 48(9): 772-782.

The present study of women with substance use disorders used grounded theory to examine
women's experiences in both the Women's Recovery Group (WRG) and a mixed-gender
Group Drug Counseling (GDC). Semi-structured interviews were completed in 2005 by 28
women in a U.S. metropolitan area. Compared to GDC, women in WRG more frequently
endorsed feeling safe, embracing all aspects of one's self, having their needs met, feeling
intimacy, empathy, and honesty. In addition, group cohesion and support allowed women to
focus on gender-relevant topics supporting their recovery. These advantages of single-gender
group therapy can increase treatment satisfaction and improve treatment outcomes.

Twice Stigmatized: Provider's Perspectives on Drug-Using Women in the Republic of
Georgia. Kirtadze I, Otiashvili D, O'Grady KE, Zule W, Krupitsky E, Wechsberg WM, Jones
HE. J Psychoactive Drugs. 2013 Jan-Mar; 45(1): 1-9.

This study examined attitudes and perspectives of 34 health service providers through in-depth
interviews in the Republic of Georgia who encountered an injection drug-using woman at least
once in the past two months. Most participants' concept of drug dependence treatment was
detoxification, as medication-assisted therapy was considered part of harm reduction, although
it was thought to have relatively better treatment outcomes compared to detoxification.
Respondents reported that drug dependence in women is much more severe than in men. They
also expressed less tolerance towards drug-using women, as most providers view such women
as failures as a good mother, wife, or child. Georgian women are twice stigmatized, once by a
society that views them as fulfilling only a limited purposeful role and again by their male
drug-using counterparts. Further, the vast majority of respondents were unaware of the
availability of specific types of drug-treatment services in their city, and even more did not
seek connections with other service providers, indicating a lack of linkages between drug-
related and other services. The need for women-specific services and a comprehensive
network of service linkages for all patients in drug treatment is critical. These public health
issues require immediate consideration by policy makers, and swift action to address them.
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Randomized Clinical Trial Examining Duration of Voucher-Based Reinforcement
Therapy for Cocaine Abstinence. Kirby KC, Carpenedo CM, Dugosh KL, Rosenwasser BJ,
Benishek LA, Janik A, Keashen R, Bresani E, Silverman K. Drug Alcohol Depend. 2013 May
13. [Epub ahead of print].

This is the first study to systematically manipulate duration of voucher-based reinforcement
therapy (VBRT) to see if extending the duration increases abstinence during and following
VBRT. The authors randomized cocaine-dependent methadone-maintained adults to Standard
(12 weeks; n=62) or Extended (36 weeks; n=68) VBRT and provided escalating voucher
amounts contingent upon urinalysis verification of cocaine abstinence. Urinalysis was
scheduled at least every 2 weeks during the 48-week study and more frequently during VBRT
(3/week) and 12 weeks of Aftercare (2/week). Extended VBRT produced longer durations of
continuous cocaine abstinence during weeks 1-24 (5.7 vs 2.7 weeks; p=0.003) and
proportionally more abstinence during weeks 24-36 (X?=4.57, p=.03, OR=2.18) compared to
Standard VBRT. Duration of VBRT did not directly predict after-VBRT abstinence; but longer
continuous abstinence during VBRT predicted abstinence during Aftercare (p=0.001) and
during the last 12 weeks of the study (p<0.001). Extended VBRT averaged higher monthly
voucher costs compared to Standard VBRT ($96 vs $43, p<.001); however, the average cost
per week of abstinence attained was higher in the Standard group ($8.06 vs $5.88, p<.001).
Participants in the Extended group with voucher costs exceeding $25 monthly averaged 20
weeks of continuous abstinence. Greater abstinence occurred during Extended VBRT, but
providing a longer duration was not by itself sufficient to maintain abstinence after VBRT.
However, if abstinence can be captured and sustained during VBRT, then providing longer
durations may help increase the continuous abstinence that predicts better long-term outcomes.

Rumination Mediates the Relationship between Distress Tolerance and Depressive
Symptoms among Substance Users. Magidson JF, Listhaus AR, Seitz-Brown CJ, Anderson
KE, Lindberg B, Wilson A, Daughters SB. Cognit Ther Res. 2013 Jun 1; 37(3): 456-465.
Distress tolerance has been implicated in the emergence of internalizing symptomatology,
notably depressive symptoms. However, few studies have tested potential mechanisms
underlying the relationship between distress tolerance and depressive symptoms, and further,
this has not been tested among substance users, who commonly experience both low distress
tolerance and elevated depressive symptoms. The current study focused on the construct of
rumination, which has been suggested to be a coping response to stress associated with
substance use and depression. Two forms of rumination, brooding and reflection, were tested
as potential mediators of the relationship between distress tolerance and self-reported
depressive symptoms among 128 individuals entering substance abuse treatment. Brooding
(i.e., to overly focus on symptoms of distress) mediated the relationship between distress
tolerance and depressive symptoms. However, reflection (i.e., to attempt to gain insight into
problems) was unrelated to distress tolerance. Findings suggest the important role of brooding
as a mechanism underlying the relationship between distress tolerance and depressive
symptomatology.
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Change in Parent- and Child-Reported Internalizing and Externalizing Behaviors
Among Substance Abusing Runaways: The Effects of Family and Individual Treatments.
Slesnick N, Guo X, Feng X. J Youth Adolesc. 2013 Jul; 42(7): 980-993.

Shelter-recruited adolescents are known to have high rates of substance abuse and co-
occurring internalizing and externalizing problem behaviors. Many studies have documented
these mental health concerns, but only a small number of studies have tested interventions that
may be useful for ameliorating these vulnerabilities. The current study compared three
empirically supported psychotherapy interventions, Motivational Interviewing (Ml), the
Community Reinforcement Approach (CRA), and Ecologically-Based Family Therapy
(EBFT) with 179 substance abusing runaway adolescents (47 % female, 74 % minority) and
their primary caretaker recruited through a Midwestern runaway crisis shelter. Examining both
child and primary caretaker reports, each treatment was associated with significant reductions
in internalizing and externalizing behaviors to 24 months post-baseline. However, the
trajectory of change differed among the treatments. Adolescents receiving MI showed a
quicker reduction in internalizing and externalizing behaviors but also a quicker increase in
these behaviors compared to adolescents receiving EBFT, who continued to evidence
improvements to 24 months. The findings provide support for continued evaluation of these
treatments for use with this vulnerable population of adolescents.

Parenting of Men with Co-Occurring Intimate Partner Violence and Substance Abuse
Source. Stover CS, Easton CJ, McMahon TJ. J Interpers Violence. 2013 Jul; 28(11): 2290-
2314.

No studies to date have compared parenting behaviors of men with co-occurring intimate
partner violence (IPV) and substance abuse (SA) with community controls. This study was
designed to document mediators of differences in parenting behavior of fathers and the
emotional-behavioral problems of their children for men with co-occurring SA and IPV. The
self-reported parenting (negative, positive and co-parenting behaviors) and the child
emotional-behavioral problems of 43 fathers with children aged 2 to 6 years with a recent
history of SA + IPV were compared to a sample of 43 community control fathers with the
same socioeconomic and cultural backgrounds. Fathers completed measures on their parenting
behavior with a target child, co-parenting behavior with the child's mother, emotion regulation,
romantic attachment, psychiatric symptoms, and the behavior of the target child. Men with co-
occurring SA + IPV had significantly less positive co-parenting and more negative parenting
behaviors than community control fathers. Negative parenting and co-parenting were mediated
by the fathers' avoidant attachment problems. SA + IPV fathers also reported more emotional
and behavioral problems in their children. These poor child outcome differences between
groups were mediated by the negative parenting behaviors of the fathers. These results suggest
areas of potential focus in interventions with fathers who have co-occurring SA + IPV issues.
Focus on attachment difficulties with his co parent, which may include affect regulation,
coping with emotions, and communication skills training related to co-parenting, may yield
significant changes in parenting behaviors and ultimately child functioning.
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RESEARCH ON PHARMACOTHERAPIES FOR DRUG ABUSE

Amyqgdala-Dependent Fear Is Requlated by Oprll in Mice and Humans with PTSD.
Andero R, Brothers SP, Jovanovic T, Chen YT, Salah-Uddin H, Cameron M, Bannister TD,
Almli L, Stevens JS, Bradley B, Binder EB, Wahlestedt C, Ressler KJ. Sci Transl Med. 2013
Jun 5; 5(188):188ra73. doi: 10.1126/scitransimed.3005656.

The amygdala-dependent molecular mechanisms driving the onset and persistence of
posttraumatic stress disorder (PTSD) are poorly understood. Recent observational studies have
suggested that opioid analgesia in the aftermath of trauma may decrease the development of
PTSD. Using a mouse model of dysregulated fear, the authors found altered expression within
the amygdala of the Oprll gene (opioid receptor-like 1), which encodes the amygdala
nociceptin (NOP)/orphanin FQ receptor (NOP-R). Systemic and central amygdala infusion of
SR-8993, a new highly selective NOP-R agonist, impaired fear memory consolidation. In
humans, a single-nucleotide polymorphism (SNP) within OPRL1 is associated with a self-
reported history of childhood trauma and PTSD symptoms (n = 1847) after a traumatic event.
This SNP is also associated with physiological startle measures of fear discrimination and
magnetic resonance imaging analysis of amygdala-insula functional connectivity. Together,
these data suggest that Oprl1 is associated with amygdala function, fear processing, and PTSD
symptoms. Further, these data suggest that activation of the Oprl1l/NOP receptor may interfere
with fear memory consolidation, with implications for prevention of PTSD after a traumatic
event.

Effects Of Methcathinone and 3-Cl-Methcathinone (PAL-434) In Cocaine Discrimination
Or Self-Administration In Rhesus Monkeys. Kohut SJ, Fivel PA, Blough BE, Rothman
RB, Mello NK. Int J Neuropsychopharmacol. 2013 Jun 17: 1-14. [Epub ahead of print].
Monoamine releasers with varying selectivity for dopamine (DA)/norepinephrine and
serotonin (5-HT) release are potential treatment medications for cocaine abuse. Although DA-
selective monoamine releasers effectively reduce cocaine abuse, their clinical usefulness is
limited by abuse liability. It is hypothesized that increasing 5-HT neurotransmission may
reduce the abuse-related effects of DA releasers, but the optimal DA:5-HT release ratio
remains to be determined. This study in rhesus monkeys compared the effects of two
compounds with differing potency for 5-HT release. Methcathinone and 3-Cl-methcathinone
(PAL-434) have equal potency for DA release, but PAL-434 has 10-fold higher potency for 5-
HT release. In drug discrimination studies, monkeys were trained to discriminate cocaine

(0.4 mg/kg i.m.) from saline in a two-key, food-reinforced procedure. In drug self-
administration studies, a separate group of monkeys was trained to respond for cocaine

[0.01 mg/kg/injection (inj)] and food (1 g pellets) under a second order schedule of
reinforcement [FR2(VR16:S)]. When responding was stable, methcathinone (0.1-0.56 mg/kg.h
i.v.) or PAL-434 (0.32-1.8 mg/kg.h i.v.) was administered chronically (one injection every

20 min for 23 h/d) for 7-10 d. In discrimination studies, both compounds dose-dependently
increased cocaine-like responding but with different potencies (cocaine=methcathinone >PAL-
434). Chronic treatment with methcathinone or PAL-434 dose-dependently and selectively
reduced cocaine self-administration. PAL-434 was about 4-fold and methcathinone about 1.6-
fold more potent at decreasing cocaine- over food-maintained responding. These data suggest
that compounds with moderate selectivity for DA vs. 5-HT release (8-15-fold) may be
effective for the treatment of cocaine dependence.
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Designing Bifunctional NOP Receptor-Mu Opioid Receptor Ligands From NOP
Receptor-Selective Scaffolds. Part I. Zaveri NT, Jiang F, Olsen C, Polgar WE, Toll L.
Bioorg Med Chem Lett. 2013 Jun 1; 23(11): 3308-3313. doi: 10.1016/j.bmcl.2013.03.101.
Epub 2013 Apr 4.

The nociceptin receptor (NOP) and its endogenous agonist, nociceptin/orphanin FQ (N/OFQ),
members of the opioid receptor and peptide families respectively, modulate the
pharmacological effects of classical opioids, particularly opioid-induced reward and
nociception. The authors hypothesized that compounds containing both NOP and opioid
receptor activity in a single molecule may have useful pharmacological profiles as non-
addicting analgesics or as drug abuse medications. They report here their forays into the
structure-activity relationships for discovering ‘bifunctional' NOP-mu opioid receptor (MOP)
ligands, starting from our NOP-selective scaffolds. This initial SAR suggests pharmacophoric
elements that may be modified to modulate/increase opioid affinity, while maintaining high
affinity for the NOP receptor, to result in potent bifunctional small-molecule NOP/MOP
ligands.

Pyrrolidine Analogs Of GZ-793A: Synthesis and Evaluation As Inhibitors Of the
Vesicular Monoamine Transporter-2 (VMAT?2). Penthala NR, Ponugoti PR, Nickell JR,
Deaciuc AG, Dwoskin LP, Crooks PA. Bioorg Med Chem Lett. 2013 Jun 1; 23(11): 3342-
3345. doi: 10.1016/j.bmcl.2013.03.092. Epub 2013 Apr 2.

Central heterocyclic ring size reduction from piperidinyl to pyrrolidinyl in the vesicular
monoamine transporter-2 (VMAT2) inhibitor GZ-793A and its analogs resulted in novel N-
propane-1,2(R)-diol analogs 11a-i. These compounds were evaluated for their affinity for the
dihydrotetrabenazine (DTBZ) binding site on VMAT?2 and for their ability to inhibit vesicular
dopamine (DA) uptake. The 4-difluoromethoxyphenethyl analog 11f was the most potent
inhibitor of [(3)H]-DTBZ binding (Ki=560 nM), with 15-fold greater affinity for this site than
GZ-793A (Ki=8.29 uM). Analog 11f also showed similar potency of inhibition of [(3)H]-DA
uptake into vesicles (Ki=45 nM) compared to that for GZ-793A (Ki=29 nM). Thus, 11f
represents a new water-soluble inhibitor of VMAT function.

Exploring the Effect of N-Substitution In Nor-Lobelane On The Interaction With
VMAT2: Discovery Of A Potential Clinical Candidate For Treatment Of
Methamphetamine Abuse. Zheng G, Horton DB, Penthala NR, Nickell JR, Culver JP,
Deaciuc AG, Dwoskin LP, Crooks PA. Medchemcomm. 2013 Mar; 4(3): 564-568.

A series of N-substituted lobelane analogues was synthesized and evaluated for their
[3H]dihydrotetrabenazine binding affinity at the vesicular monoamine transporter and for their
inhibition of vesicular [3H]dopamine uptake. Compound 19a, which contains an N-1,2(R)-
dihydroxypropyl group, had been identified as a potential clinical candidate for the treatment
of methamphetamine abuse.

Efficacy of Extended-Release Tramadol for Treatment of Prescription Opioid
Withdrawal: A Two-Phase Randomized Controlled Trial. Lofwall MR, Babalonis S,
Nuzzo PA, Siegel A, Campbell C, Walsh SL. Drug Alcohol Depend 2013 Jun, [Epub ahead of
print].

Tramadol is an atypical analgesic with monoamine and modest mu opioid agonist activity. The
purpose of this study was to evaluate: (1) the efficacy of extended-release (ER) tramadol in
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treating prescription opioid withdrawal and (2) whether cessation of ER tramadol produces
opioid withdrawal. Prescription opioid users with current opioid dependence and observed
withdrawal participated in this inpatient two-phase double blind randomized placebo-
controlled trial. In Phase 1 (days 1-7) participants were randomly assigned to matched oral
placebo or ER tramadol (200 or 600mg daily). In Phase 2 (days 8-13) all participants
underwent double blind crossover to placebo. Breakthrough withdrawal medications were
available for all subjects. Enrollment continued until 12 completers/group was achieved. Use
of breakthrough withdrawal medication differed significantly (p<0.05) among groups in both
phases, the 200mg group received the least amount in Phase 1 and the 600mg group received
the most in both phases. In Phase 1 tramadol 200mg produced significantly lower peak ratings
than placebo on ratings of insomnia lacrimation muscular tension and sneezing. Only tramadol
600mg produced miosis in Phase 1. In Phase 2 tramadol 600mg produced higher peak ratings
of rhinorrhea irritable depressed heavy/sluggish and hot/cold flashes than placebo. There were
no serious adverse events and no signal of abuse liability for tramadol. The authors conclude
that ER tramadol 200mg modestly attenuated opioid withdrawal. Mild opioid withdrawal
occurred after cessation of treatment with 600mg tramadol. These data support the continued
investigation of tramadol as a treatment for opioid withdrawal.

Determination of Oxycodone Noroxycodone and Oxymorphone By High-Performance
Liquid Chromatography-Electrospray lonization-Tandem Mass Spectrometry In
Human Matrices: In Vivo and In Vitro Applications. Fang WB, Lofwall MR, Walsh SL,
Moody DE. J Anal Toxicol 2013 Jun, [Epub ahead of print].

The opioid analgesic oxycodone is widely abused and increasingly associated with overdose
deaths. A sensitive analytical method was developed for oxycodone and its metabolites
noroxycodone and oxymorphone in human plasma urine (zenzymatic hydrolysis at 50°C for
16 h) and liver microsomes (HLMSs). Liquid-liquid extraction was followed by high-
performance liquid chromatography-electrospray ionization-tandem mass spectrometry. The
calibration range was 0.2-250 ng/mL for plasma and HLM and 10-5000 ng/mL for urine.
Intra- and interrun accuracies were within 13.3% of target, precisions were within 12.8% for
all matrices. Recoveries from plasma were: oxycodone 75.6%, noroxycodone 37.4% and
oxymorphone 18.2%. Analytes exhibited room temperature stability in plasma and urine up to
24 h and freeze-thaw stability in plasma up to three cycles. In 24-h hydrolyzed urine from
subjects administered intranasal oxycodone (30 mg/70 kg n = 5) mean concentrations (ng/mL)
and % daily doses excreted were: oxycodone 1150 6.53%, noroxycodone 1330 7.81% and
oxymorphone 3000 17.1%. Oxycodone incubated with HLM produced more noroxycodone
than oxymorphone with a panel of recombinant human cytochrome P450s (CYPs). CYP2C18
and CYP3A4 produced the most noroxycodone whereas CYP2D6 produced the most
oxymorphone. These results demonstrate a new method suitable for both in vivo and in vitro
metabolism and pharmacokinetic studies of oxycodone.

Effects of Prototypic Calcium Channel Blockers in Methadone-maintained Humans
Responding Under a Naloxone Discrimination Procedure. Oliveto A, Mancino M, Sanders
N, Cargile C, Benjamin Guise J, Bickel W, Brooks Gentry W. Eur J Pharmacol. 2013 Mar 21.
pii: S0014-2999(13)00197-0. doi: 10.1016/j.ejphar.2013.03.007. [Epub ahead of print].
Accumulating evidence suggests that L-type calcium channel blockers (CCBs) attenuate the
expression of opioid withdrawal and the dihydropyridine L-type CCB isradipine has been
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shown to block the behavioral effects of naloxone in opioid-maintained humans. This study
determined whether two prototypic L-type CCBs with differing chemical structures, the
benzothiazepine diltiazem and the phenylalkamine verapamil, attenuate the behavioral effects
of naloxone in methadone-maintained humans trained to distinguish between low-dose
naloxone (0.15mg/70kg, i.m.) and placebo under an instructed novel-response drug
discrimination procedure. Once discrimination was acquired, diltiazem (0, 30, 60, 120mg) and
verapamil (0, 30, 60, 120mg), alone and combined with the training dose of naloxone, were
tested. Diltiazem alone produced 33-50% naloxone- and novel-appropriate responding at 30
and 60mg and essentially placebo-appropriate responding at 120mg. Verapamil alone
produced 20-40% naloxone- and 0% novel-appropriate responding. Diltiazem at 60mg
decreased several ratings associated with positive mood and increased VAS ratings of "Bad
Drug Effects" relative to placebo, whereas verapamil increased ratings associated with
euphoria. When administered with naloxone, diltiazem produced 94-100% naloxone-
appropriate-responding with 6% novel-appropriate responding at 60mg (n=3). When
administered with naloxone, verapamil produced 60-80% naloxone- and 0% novel-appropriate
responding (n=5). Diltiazem decreased diastolic blood pressure and heart rate whereas
verapamil decreased ratings of arousal relative to placebo. These results suggest that CCBs
with different chemical structures can be differentiated behaviorally, and that diltiazem and
verapamil do not attenuate the discriminative stimulus effects of naloxone in humans at the
doses tested.

Pilot Randomized Trial Of Bupropion For Adolescent Methamphetamine
Abuse/Dependence. Heinzerling KG, Gadzhyan J, van Oudheusden H, Rodriguez F,
McCracken J, Shoptaw S. J Adolesc Health. 2013 Apr; 52(4): 502-505. Epub 2013 Jan 17.
The purpose of this study was to perform a pilot clinical trial of bupropion for
methamphetamine abuse/dependence among adolescents. Nineteen adolescents with
methamphetamine abuse (n = 2) or dependence (n = 17) were randomly assigned to bupropion
SR 150 mg twice daily or placebo for 8 weeks with outpatient substance abuse counseling.
Bupropion was well-tolerated except for one female in the bupropion group who was
hospitalized for suicidal ideation during a methamphetamine relapse. Adolescents receiving
bupropion and females provided significantly fewer methamphetamine-free urine tests
compared to participants receiving placebo (p =.043) and males (p = .005) respectively. The
authors conclude that their results do not support the feasibility of additional trials of
bupropion for adolescent methamphetamine abuse/dependence. Future studies should
investigate the influence of gender on adolescent methamphetamine abuse and treatment
outcomes.

Effects of Acute Oral Naltrexone on the Subjective and Physiological Effects of Oral d-
Amphetamine and Smoked Cocaine in Cocaine Abusers. Comer SD, Mogali S, Saccone
PA, Askalsky P, Martinez D, Walker EA, Jones JD, Vosburg SK, Cooper ZD, Roux P,
Sullivan MA, Manubay JM, Rubin E, Pines A, Berkower EL, Haney M, Foltin RW.
Neuropsychopharmacology. 2013 Jun 5. doi: 10.1038/npp.2013.143. [Epub ahead of print].
Despite the prevalent worldwide abuse of stimulants, such as amphetamines and cocaine, no
medications are currently approved for treating this serious public health problem. Both
preclinical and clinical studies suggest that the opioid antagonist naltrexone (NTX) is effective
in reducing the abuse liability of amphetamine, raising the question of whether similar positive
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findings would be obtained for cocaine. The purpose of the present study was to evaluate the
ability of oral NTX to alter the cardiovascular and subjective effects of d-amphetamine
(AMPH) and cocaine (COC). Non-treatment-seeking COC users (N=12) completed this 3-
week inpatient, randomized, crossover study. Participants received 0, 12.5, or 50 mg oral NTX
60 min prior to active or placebo stimulant administration during 10 separate laboratory
sessions. Oral AMPH (0, 10, and 20 mg; or all placebo) was administered in ascending order
within a laboratory session using a 60-min inter-dose interval. Smoked COC (0, 12.5, 25, and
50 mg; or all placebo) was administered in ascending order within a laboratory session using a
14-min inter-dose interval. Active COC and AMPH produced dose-related increases in
cardiovascular function that were of comparable magnitude. In contrast, COC, but not AMPH,
produced dose-related increases in several subjective measures of positive drug effect (e.g.,
high, liking, and willingness to pay for the drug). NTX did not alter the cardiovascular effects
of AMPH or COC. NTX also did not alter positive subjective ratings after COC
administration, but it did significantly reduce ratings of craving for cocaine and tobacco during
COC sessions. These results demonstrate that (1) oral AMPH produces minimal abuse-related
subjective responses in COC smokers, and (2) NTX reduces craving for COC and tobacco
during COC sessions. Future studies should continue to evaluate NTX as a potential anti-
craving medication for COC dependence.

Pharmacokinetic and Pharmacodynamic Profile of Supratherapeutic Oral Doses of A(9) -
THC in Cannabis Users. Lile JA, Kelly TH, Charnigo RJ, Stinchcomb AL, Hays LR. J Clin
Pharmacol 2013 Jul, (7): 680-690.

Oral A(9) -tetrahydrocannabinol (A(9) -THC) has been evaluated as a medication for cannabis
dependence but repeated administration of acute oral doses up to 40 mg has not been effective
at reducing drug-taking behavior. Larger doses might be necessary to affect cannabis use. The
purpose of the present study was therefore to determine the physiological and behavioural
effects of oral A(9) -THC at acute doses higher than those tested previously. The
pharmacokinetic and pharmacodynamic profile of oral A(9) -THC administered in ascending
order in 15 mg increments across separate sessions up to a maximum of 90 mg was determined
in seven cannabis users. Five subjects received all doses and two experienced untoward side
effects at lower doses. A(9) -THC produced a constellation of effects consistent with previous
clinical studies. Low cannabinoid concentrations were associated with significant effects on
drug-sensitive measures although progressively greater levels did not lead to proportionately
larger drug effects. Considerable variability in Cmax and tmax was observed. Doses of oral
A(9) -THC larger than those tested previously can be administered to individuals with a history
of cannabis use although given the pharmacokinetic variability of oral A(9) -THC and
individual differences in sensitivity individualized dose adjustment is needed to avoid side
effects and maximize therapeutic response.

A Double-blind, Placebo-controlled Trial of Topiramate for the Treatment of Comorbid
Cocaine and Alcohol Dependence. Kampman KM, Pettinati HM, Lynch KG, Spratt K,
Wierzbicki MR, O'Brien CP. Drug Alcohol Depend. 2013 Jun 27. pii: S0376-8716(13)00201-
9. doi: 10.1016/j.drugalcdep.2013.05.026. [Epub ahead of print].

Topiramate increases GABAergic activity and antagonizes the AMPA/kainate subtype of
glutamate receptors. Through these mechanisms of action, topiramate may reduce alcohol and
cocaine reward and may reduce alcohol and cocaine craving. Topiramate has been shown to
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reduce drinking in persons with alcohol dependence, and reduce relapse in stimulant-
dependent patients. The current trial was intended to test the ability of topiramate to promote
cocaine and alcohol abstinence among patients addicted to both drugs. The study was a
double-blind, placebo-controlled, 13-week trial involving 170 cocaine and alcohol dependent
subjects. After achieving a period of cocaine and alcohol abstinence, subjects were randomized
to topiramate, 300mg daily, or identical placebo capsules. In addition, subjects received
weekly individual psychotherapy. Primary outcome measures included self-reported alcohol
and cocaine use, and thrice weekly urine drug screens. Secondary outcome measures included
cocaine and alcohol craving, Addiction Severity Index results, cocaine withdrawal symptoms,
and clinical global improvement ratings. Results indicated that topiramate was not better than
placebo in reducing cocaine use on the a priori primary outcome measure, or in reducing
alcohol use. Topiramate was not better than placebo in reducing cocaine craving. Topiramate-
treated subjects, compared to placebo-treated subjects, were more likely to be retained in
treatment and more likely to be abstinent from cocaine during the last three weeks of the trial.
Subjects who entered treatment with more severe cocaine withdrawal symptoms responded
better to topiramate. The authors conclude that topiramate plus cognitive behavioral therapy
may reduce cocaine use for some patients with comorbid cocaine and alcohol dependence.

Effects of Escitalopram on Attentional Bias to Cocaine-related Stimuli and Inhibitory
Control in Cocaine-dependent Subjects. Liu S, Lane SD, Schmitz JM, Cunningham KA,
John VP, Moeller FG. J Psychopharmacol. 2013 Jun 12. [Epub ahead of print].

Key characteristics of cocaine dependence include attentional bias to cocaine cues and
impaired inhibitory control. Studies suggest that serotonin modulates both cocaine cue
reactivity and inhibitory control. The authors investigated effects of the selective serotonin
reuptake inhibitor escitalopram on cocaine cue reactivity and inhibitory processes in cocaine-
dependent subjects. In a double-blind placebo-controlled design, cocaine-dependent subjects
received placebo (n=12) or escitalopram (n=11; 10 mg on days 1-3, 20 mg on days 4-24 and
10 mg on days 25-28) orally, once daily for 4 weeks. The cocaine Stroop and immediate
memory task (IMT) were administered at baseline, days 1, 4, 11, 18 and 25 after placebo or
escitalopram initiation. There were no significant between-group differences in baseline
performance on the cocaine Stroop task or the IMT. On day 1 (acute phase), escitalopram
produced a significantly greater decrease from baseline than placebo in attentional bias
measured by cocaine Stroop task 5 hours post-dose. No significant changes from baseline in
attentional bias were observed on subsequent test days (chronic phase). Inhibitory control as
measured by IMT commission error rate was not significantly different between two groups in
either the acute or chronic phase. Consistent with preclinical data, serotonin-modulating drugs
like escitalopram may have acute effects on cocaine cue reactivity in human cocaine users.

Cognitive Behavioral Therapy and the Nicotine Transdermal Patch for Dual Nicotine
and Cannabis Dependence: a Pilot Study. Hill KP, Toto LH, Lukas SE, Weiss RD, Trksak
GH, Rodolico JM, Greenfield SF. Am J Addict. 2013 May-Jun;22(3):233-8. doi:
10.1111/j.1521-0391.2012.12007.x. The authors assessed the feasibility of a new cognitive
behavioral therapy (CBT) manual, plus transdermal patch nicotine replacement therapy (NRT),
to treat co-occurring nicotine and cannabis dependence. Seven of 12 (58.3%) adults with
DSM-1V diagnoses of both nicotine and cannabis dependence completed 10 weeks of
individual CBT and NRT. Participants smoked 12.6 +4.9 tobacco cigarettes per day at
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baseline, which was reduced to 2.1 +4.2 at the end of treatment (F[5] =23.5, p<.0001). The
reduction in cannabis use from 10.0 £5.3 inhalations per day at baseline to 8.0 +5.3
inhalations per day at 10 weeks was not significant (F[5] =1.12, p=.37). There was a
significant decrease from the mean baseline Fagerstrom Test for Nicotine Dependence scores
at weeks 4, 6, 8, and 10 of treatment (F[4] =19.8, p<.001) and mean Client Satisfaction
Questionnaire scores were uniformly high (30.6 £ 1.9). The authors concluded that a CBT plus
NRT treatment program significantly reduced tobacco smoking but did not significantly
reduce cannabis use in individuals with co-occurring nicotine and cannabis dependence. There
was no compensatory increase in cannabis use following the reduction in tobacco smoking,
suggesting that clinicians can safely pursue simultaneous treatment of co-occurring nicotine
and cannabis dependence. The intervention was well-liked by the 7 of the 12 enrollees who
completed the study.

A Double-blind, Placebo-controlled Study of the Effects of Post-retrieval Propranolol on
Reconsolidation of Memory for Craving and Cue Reactivity in Cocaine Dependent
Humans. Saladin ME, Gray KM, McRae-Clark AL, Larowe SD, Yeatts SD, Baker NL,
Hartwell KJ, Brady KT. Psychopharmacology (Berl). 2013 Apr;226(4):721-37. doi:
10.1007/500213-013-3039-3. Epub 2013 Mar 5.

This study examined the effects of propranolol vs. placebo, administered immediately after a
"retrieval™ session of cocaine cue exposure (CCE), on craving and physiological responses
occurring 24 h later during a subsequent "test" session of CCE. It was hypothesized that
compared to placebo-treated cocaine-dependent (CD) individuals, propranolol-treated CD
individuals would evidence attenuated craving and physiological reactivity during the test
session. Secondarily, it was expected that group differences identified in the test session would
be evident at a 1-week follow-up CCE session. Exploratory analyses of treatment effects on
cocaine use were also performed at follow-up. CD participants received either 40 mg
propranolol or placebo immediately following a "retrieval™ CCE session. The next day,
participants received a "test™ session of CCE that was identical to the "retrieval™ session except
no medication was administered. Participants underwent a "follow-up™ CCE session 1 week
later. Craving and other reactivity measures were obtained at multiple time points during the
CCE sessions. Propranolol- vs. placebo-treated participants evidenced significantly greater
attenuation of craving and cardiovascular reactivity during the test session. Analysis of the
follow-up CCE session data did not reveal any group differences. Although there was no
evidence of treatment effects on cocaine use during follow-up, this study was insufficiently
powered to rigorously evaluate differential cocaine use. This double-blind, placebo-controlled
laboratory study provides the first evidence that propranolol administration following CCE
may modulate memories for learning processes that subserve cocaine craving/cue reactivity in
CD humans. Alternative interpretations of the findings were considered, and implications of
the results for treatment were noted.

Association Of Abstinence-Induced Alterations In Working Memory Function and
COMT Genotype In Smokers. Ashare RL, Valdez JN, Ruparel K, Albelda B, Hopson RD,
Keefe JR, Loughead J. Lerman, C. Psychopharmacology (Berl) 2013 Jul; [Epub ahead of
print].

The common methionine (met) for valine (val) at codon 158 (val(158)met) polymorphism in
the catechol-O-methyltransferase (COMT) gene has been associated with nicotine dependence,
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alterations in executive cognitive function, and abstinence-induced working memory deficits
in smokers. The authors sought to replicate the association of the COMT val allele with
abstinence-induced alterations in working memory-related activity in task-positive (executive
control) and task-negative (default mode network) regions. Forty smokers (20 val/val and 20
met/met) performed an N-back task while undergoing blood oxygen level-dependent (BOLD)
functional magnetic resonance imaging (fMRI) on two separate occasions: following 72 h of
confirmed abstinence and during smoking as usual. An independent sample of 48 smokers
who completed the identical N-back task during fMRI in smoking vs. abstinence for another
study was used as a validation sample. Contrary to expectations, genotype by session
interactions on BOLD signal in executive control regions (dorsolateral prefrontal cortex and
dorsal cingulate/medial prefrontal cortex) revealed significant abstinence-induced reductions
in the met/met group, but not the val/val group. Results also revealed that val/val smokers may
exhibit less suppression of activation in task-negative regions such as the posterior cingulate
cortex during abstinence (vs. smoking). These patterns were confirmed in the validation
sample and in the whole-brain analysis, though the regions differed from the a priori regions of
interest (ROIs) (e.g., precuneus, insula). The COMT val(158)met polymorphism was
associated with abstinence-related working memory deficits in two independent samples of
smokers. However, inconsistencies compared to prior findings and across methods (ROI vs.
whole-brain analysis) highlight the challenges inherent in reproducing results of imaging
genetic studies in addiction.

Gradual and Immediate Nicotine Reduction Result In Similar Low-Dose Nicotine Self-
Administration. Smith TT, Levin ME, Schassburger RL, Buffalari DM, Sved AF, Donny
EC. Nicotine Tob Res 2013 Jul; [Epub ahead of print].

Food and Drug Administration-mandated product standards that drastically reduce nicotine
content in cigarettes aim to result in decreased smoking and thus improved health outcomes
for millions of U.S. smokers. Researchers have suggested that nicotine reduction should be
implemented gradually, but a gradual nicotine reduction may shift the minimum level of
nicotine required to reinforce behavior or may result in different levels of compensatory
smoking behavior. Rats were given the opportunity to acquire nicotine self-administration at
60 pg/kg/infusion nicotine with a cocktail of other tobacco constituents included as the
vehicle. Rats were subsequently assigned to one of six immediate dose reductions (30, 15, 7.5,
3.75, 1.875, or 0.0 pg/kg/infusion) for 10 sessions (n = 9-15). Rats in the 30 pg/kg/infusion
reduction group continued to have their nicotine dose reduced by half after at least 10 sessions
at each dose until reaching 1.875 pg/kg/infusion (i.e., gradual reduction). For both methods of
reduction, reduction to 3.75 pg/kg/infusion resulted in significant decreases in behavior.
Reduction to doses above 3.75 pg/kg/infusion resulted in only limited compensation. The
largest compensation was temporary. There was no compensation following reduction to 3.75
pa/kg/infusion or below. This present study suggests that reduction to the same nicotine dose
will result in similar reductions in behavior for both gradual and immediate reductions, and
both methods result in similar compensation. Future studies using humans should investigate
differences in other outcomes such as withdrawal and craving.
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Sensitivity and Specificity Of A Procedure For Early Human Screening Of Novel
Smoking Cessation Medications. Perkins KA, Lerman C, Karelitz JL, Jao NC, Chengappa
KN, Sparks GM. Addiction 2013 Jun; [Epub ahead of print].

It is important to find economical methods in early Phase 2 studies to screen drugs potentially
useful to aid smoking cessation. A method has been developed that detects efficacy of
varenicline and nicotine patch. This study aimed to evaluate whether the method would detect
efficacy of bupropion and correctly identify lack of efficacy of modafinil. Using a within-
subject double crossover design, smokers attempted to quit during each treatment, with
bupropion (150 mg b.i.d.), modafinil (100 mg b.i.d.), or placebo (double-blind, counter-
balanced order). In each of three medication periods, all smoked with no drug on week 1
(baseline or washout), began dose run-up on week 2, and tried to quit every day during week
3. The study setting was a university research center in the United States. Participants were 45
adult smokers high in quit interest. Abstinence was verified daily each quit week by self-report
of no smoking over the prior 24 hr and CO<5 ppm. Compared with placebo, bupropion did
(F(1,44)=6.98, p=.01), but modafinil did not (F(1,44)=.29, p=.60), increase the number of
abstinent days. Also, bupropion (versus placebo) significantly increased the number of those
able to maintain continuous abstinence on all 5 days throughout the quit week (11 vs 4), Z=
2.11, p <.05, while modafinil did not (6). The authors conclude that assessing days abstinent
during 1 week of use of medication versus placebo in a cross-over design could be a useful
early Phase 2 study design for discriminating between medications useful vs not useful in
aiding smoking cessation.

Effects Of Bupropion On Cognitive Performance During Initial Tobacco Abstinence.
Perkins KA, Karelitz JL, Jao NC, Gur RC, Lerman, C. Drug Alcohol Depend 2013 May;
[Epub ahead of print].

Bupropion may aid tobacco abstinence by quickly relieving symptoms of nicotine withdrawal,
perhaps including impaired cognitive performance. The authors examined whether bupropion
would attenuate abstinence-induced cognitive deficits on the first day of a brief quit attempt,
when smokers are most likely to relapse. Smokers (N=24) with high quit interest were
recruited for within-subjects cross-over test of bupropion vs placebo on ability to abstain
during separate short-term practice quit smoking attempts. After introduction to working
memory (N-back) and sustained attention (continuous performance task; CPT) tasks during the
pre-quit smoking baseline, performance on these tasks was assessed after abstaining overnight
(CO<10ppm) on the first day of each quit attempt, while on bupropion and on placebo.
Compared to placebo, bupropion after abstinence improved correct response times for working
memory (p=.01 for medication by memory load interaction) and for one measure of sustained
attention (numbers, but not letters; p<.05). The authors conclude that bupropion may attenuate
some features of impaired cognitive performance due to withdrawal on the first day of a quit
attempt. Future studies could examine whether this effect of bupropion contributes to its
efficacy for longer-term smoking cessation.

Naltrexone With Or Without Guanfacine For Preventing Relapse To Opiate Addiction
In St. Petersburg, Russia. Krupitsky E, Zvartau E, Blokhina E, Verbitskaya E, Tsoy M,
Wahlgren V, Burakov A, Masalov D, Romanova TN, Palatkin V, Tyurina A, Yaroslavtseva T,
Sinha R, Kosten TR. Drug Alcohol Depend 2013 May; [Epub ahead of print].
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Stress is a key precipitant to discontinuing naltrexone and relapsing to opiate abuse. Alpha-2
adrenergic agonists like guanfacine may reduce stress induced craving and have reduced opiate
relapse in small clinical trials. This randomized, double blind double dummy placebo-
controlled 6-month trial tested oral naltrexone with or without guanfacine for reducing stress
and preventing opiate relapse. The authors randomized 301 patients to: naltrexone
50mg/day+guanfacine 1mg/day (n=75) (N/G), naltrexone+guanfacine placebo (N/P) (n=76),
naltrexone placebo+guanfacine (n=75) (P/G), and double placebo (n=75) (P/P). Among the 75
patients in each group the percentage still retained on naltrexone treatment at six months was:
N/G 26.7%, N/P 19.7% (p=0.258 to N/G), P/G 6.7% (p<0.05 to both N groups), and P/P
10.7% (p=0.013 to N+G). Guanfacine reduced the severity of stress particularly at weeks 10
and 18. Adverse events (AE) were infrequent (4.7%) without group differences, with most
common AEs: headache, poor appetite, insomnia, and dizziness. The authors conclude that
adding guanfacine to naltrexone did not improve treatment retention or opiate free urines, but
it reduced both stress and craving at later time points in treatment, which may be related to
stress-induced craving and the animal model of incubation of reinstatement. During treatment,
HIV risk, anxiety, and depression reduced among all patients in treatment, regardless of group.

The First 7 Days Of A Quit Attempt Predicts Relapse: Validation Of A Measure For
Screening Medications For Nicotine Dependence. Ashare RL, Wileyto EP, Perkins KA,
Schnoll RA. J Addict Med 2013 May; [Epub ahead of print].

There is a critical need for the development of novel treatments for nicotine dependence.
Because the majority of smokers who make a quit attempt fail within 7 days, medication
screening procedures that focus on this early cessation period may provide an indicator of
treatment efficacy. To establish the clinical validity of this paradigm, it is critical to
demonstrate the association of early abstinence with longer-term abstinence. The authors
tested the number of days of abstinence during the first week after the target quit date (TQD)
as a predictor of point prevalence abstinence in 3 independent pharmacotherapy trials for
nicotine dependence. This was a secondary data analysis of 3 randomized clinical trials: a
placebo-controlled trial of transdermal nicotine (N = 545); an open-label nicotine replacement
therapy (patch vs spray) trial (N = 566); and a bupropion placebo-controlled trial (N = 538). In
separate logistic regression models, the maximum number of consecutive days of abstinence
during the first week after the TQD was used to predict biochemically verified 7-day point
prevalence abstinence at the end of treatment (EOT) and 6 months post-TQD. Across the 3
trials, the number of days of abstinence significantly predicted abstinence at EOT and 6
months (odds ratios > 1.4; Ps < 0.0001). Likewise, not having any lapse during the first week
predicted abstinence at EOT and 6 months (odds ratios > 4.7; Ps < 0.0001). The authors
conclude that the first week of abstinence was highly predictive of EOT and long-term
abstinence. Medication screening procedures that focus on this early abstinence period (i.e., 6
or 7 days of consecutive abstinence) represent a valid tool for assessing the presence of a
signal for medication efficacy.
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The Ability Of Plasma Cotinine To Predict Nicotine and Carcinogen Exposure Is Altered
By Differences In Cyp2A6: The Influence Of Genetics, Race, and Sex. Zhu AZ, Renner
CC, Hatsukami DK, Swan GE, Lerman C, Benowitz NL, Tyndale RF. Cancer Epidemiol
Biomarkers Prev 2013 Apr; (4): 708-718.

Cotinine, a nicotine metabolite, is a biomarker of tobacco, nicotine, and carcinogen exposure.
However, a given cotinine level may not represent the same tobacco exposure; for example,
African-Americans have higher cotinine levels than Caucasians after controlling for exposure.
Cotinine levels are determined by the amount of cotinine formation and the rate of cotinine
removal, which are both mediated by the enzyme CYP2AG6. Because CYP2AG6 activity differs
by sex (estrogen induces CYP2A6) and genotype, their effect on cotinine formation and
removal was measured in nonsmoking Caucasians (Study 1, n = 181) infused with labeled
nicotine and cotinine. The findings were then extended to ad libitum smokers (Study 2, n =
163). Study 1: Reduced CYP2AG6 activity altered cotinine formation less than cotinine removal
resulting in ratios of formation to removal of 1.31 and 1.12 in CYP2A6 reduced and normal
metabolizers (P = 0.01), or 1.39 and 1.12 in males and females (P = 0.001), suggesting an
overestimation of tobacco exposure in slower metabolizers. Study 2: Cotinine again
overestimated tobacco and carcinogen exposure by 25% or more in CYP2A6 reduced
metabolizers (=2-fold between some genotypes) and in males. In people with slower relative to
faster CYP2AG activity, cotinine accumulates resulting in substantial differences in cotinine
levels for a given tobacco exposure. Cotinine levels may be misleading when comparing those
with differing CYP2A6 genotypes within a race, between races with differing frequencies of
CYP2AG6 gene variants (i.e., African-Americans have higher frequencies of reduced function
variants contributing to their higher cotinine levels), or between the sexes.

The DRD4 Exon 111 VNTR, Bupropion, and Associations With Prospective Abstinence.
Bergen AW, Javitz HS, Su L, He Y, Conti DV, Benowitz NL, Tyndale RF, Lerman C, Swan
GE. Nicotine Tob Res 2013 Jul; (7): 1190-1200.

DRD4 Exon 111 Variable Number of Tandem Repeat (VNTR) variation was found to interact
with bupropion to influence prospective smoking abstinence, in a recently published
longitudinal analyses of N = 331 individuals from a randomized double-blind placebo-
controlled trial of bupropion and intensive cognitive-behavioral mood management therapy.
The authors used univariate, multivariate, and longitudinal logistic regression to evaluate gene,
treatment, time, and interaction effects on point prevalence and continuous abstinence at end
of treatment, 6 months, and 12 months, respectively, in N = 416 European ancestry
participants in a double-blind pharmacogenetic efficacy trial randomizing participants to active
or placebo bupropion. Participants received 10 weeks of pharmacotherapy and 7 sessions of
behavioral therapy, with a target quit date 2 weeks after initiating both therapies. VNTR
genotypes were coded with the long allele dominant resulting in 4 analysis categories.
Covariates included demographics, dependence measures, depressive symptoms, and genetic
ancestry. The authors also performed genotype-stratified secondary analyses. They observed
significant effects of time in longitudinal analyses of both abstinence outcomes, of treatment in
individuals with VNTR long allele genotypes for both abstinence outcomes, and of covariates
in some analyses. They observed non-significantly larger differences in active versus placebo
effect sizes in individuals with VNTR long allele genotypes than in individuals without the
VNTR long allele, in the directions previously reported. VNTR by treatment interaction
differences between these and previous analyses may be attributable to insufficient size of the
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replication sample. Analyses of multiple randomized clinical trials will enable identification
and validation of factors mediating treatment response.

Two Decades Of Smoking Cessation Treatment Research On Smokers With Depression:
1990-2010. Weinberger AH, Mazure CM, Morlett A, McKee SA. Nicotine Tob Res 2013 Jun;
(6): 1014-1031.

Adults with depression smoke at higher rates than other adults leaving a large segment of this
population, who already incur increased health-related risks, vulnerable to the enormous
harmful consequences of smoking. Yet, the impact that depression has on smoking cessation is
not clear due to the mixed results of past research. The primary aims of this review were to
synthesize the research examining the relationship of depression to smoking cessation
outcomes over a 20-year period, to examine the gender and racial composition of these studies,
and to identify directions for future research. Potential articles published between January 1,
1990 and December 31, 2010 were identified through a MEDLINE search of the terms
"clinical trial,” "depression,” and "smoking cessation." 68 studies used all three terms and met
the inclusion criteria. The majority of studies examined either a past diagnosis of major
depression or current depression symptoms. Within the few studies that examined the
interaction of gender and depression on smoking cessation, depression had a greater impact on
treatment outcomes for women than men. No study reported examining the interactive impact
of race and depression on treatment outcomes. Although attention to the relationship of
depression and smoking cessation outcomes has increased over the past 20 years, little
information exists to inform a treatment approach for smokers with Current Major Depressive
Disorder, Dysthymia, and Minor Depression and few studies report gender and racial
differences in the relationship of depression and smoking cessation outcomes, thus suggesting
major areas for targeted research.

Brain Activity and Emotional Processing In Smokers Treated With Varenicline.
Loughead J, Ray R, Wileyto EP, Ruparel K, O'Donnell GP, Senecal N, Siegel S, Gur RC,
Lerman C. Addict Biol 2013 Jul; (4): 732-738.

Prior evidence suggests that varenicline, an effective smoking cessation treatment, may relieve
negative affective signs of nicotine withdrawal. The authors examined varenicline effects on
emotional processing in 25 abstinent smokers after 13 days of varenicline and placebo using a
within-subject cross-over design. Blood oxygen level dependent (BOLD) functional magnetic
resonance imaging was acquired while subjects completed a face emotion identification task.
Results showed a significant drug effect, characterized by decreased BOLD signal in dorsal
anterior cingulate/medial frontal cortex, occipital cortex and thalamus. Increased BOLD signal
was observed in the middle temporal gyrus. Varenicline improved correct response time;
however, neither BOLD signal nor performance effects were moderated by emotion type. An
exploratory region of interest analysis suggests that varenicline reduced amygdala activity
independent of emotional valence. Taken together, these results suggest that observed drug
effects on brain activity do not reflect affective changes but rather enhanced early processing
of perceptual features of facial stimuli.

146



Adenovirus Capsid-Based Anti-Cocaine Vaccine Prevents Cocaine from Binding to the
Nonhuman Primate CNS Dopamine Transporter. Maoz A, Hicks MJ, Vallabhjosula S,
Synan M, Kothari PJ, Dyke JP, Ballon DJ, Kaminsky SM, De BP, Rosenberg JB, Martinez D,
Koob GF, Janda KD, Crystal RG. Neuropsychopharmacology. 2013 May 10.

Cocaine addiction is a major problem for which there is no approved pharmacotherapy. The
authors have developed a vaccine to cocaine (dAAd5GNE), based on the cocaine analog GNE
linked to the capsid proteins of a serotype 5 adenovirus, designed to evoke anti-cocaine
antibodies that sequester cocaine in the blood, preventing access to the CNS. To assess the
efficacy of dAd5GNE in a large animal model, positron emission tomography (PET) and the
radiotracer [11C]PE2I were used to measure cocaine occupancy of the dopamine transporter
(DAT) in nonhuman primates. Repeat administration of dAd5SGNE induced high anti-cocaine
titers. Before vaccination, cocaine displaced PE21 from DAT in the caudate and putamen,
resulting in 62+4% cocaine occupancy. In contrast, dAAd5GNE-vaccinated animals showed
reduced cocaine occupancy such that when anti-cocaine titers were >4 x 105, the cocaine
occupancy was reduced to levels of <20%, significantly below the 47% threshold required to
evoke the subjective 'high' reported in humans.

Liposomes Containing Monophosphoryl Lipid A: A Potent Adjuvant System For
Inducing Antibodies To Heroin Hapten Analogs. Matyas GR, Mayorov AV, Rice KC,
Jacobson AE, Cheng K, lyer MR, Li F, Beck Z, Janda KD, Alving CR. Vaccine. 2013 Jun 10;
31(26): 2804-2810. In order to create an effective immunization approach for a potential
vaccine to heroin, liposomes containing monophosphoryl lipid A [L(MPLA)] were tested as an
adjuvant system to induce antibodies to heroin hapten analogs. Four synthetic haptens and two
immunization strategies were employed. In the first strategy, a hydrophobic 23 amino acid
immunogenic peptide derived from the membrane proximal external region of gp41 from HIV-
1 envelope protein was embedded as a carrier in the outer surface of L(MPLA), to which was
conjugated a 15 amino acid universal T cell epitope and a terminal heroin hapten analog. In the
second strategy, tetanus toxoid (TT) carrier protein was decorated with haptens by
conjugation, and the hapten-conjugated protein was mixed with L(MPLA). After
immunization of mice, each of the immunization strategies was effective for induction of 1IgG
anti-hapten antibodies. The first immunization strategy induced a mean end-point IgG titer
against one of two haptens tested of approximately 12,800; however, no detectable antibodies
were induced against the liposome-associated HIV-1 carrier peptide. In the second
immunization strategy, depending on the hapten used for decorating the TT, end-point 1gG
titers ranged from 100,000 to 6,500,000. In this strategy, in which hapten was conjugated to
the TT, end-point 1gG titers of 400,000 to the TT carrier were observed with each conjugate.
However, upon mixing unconjugated TT with L(MPLA), anti-TT titers of 6,500,000 were
observed. The authors conclude that L(MPLA) serves as a potent adjuvant for inducing
antibodies to candidate heroin haptens. However, antibodies to the carrier peptide or protein
were partly or completed inhibited by the presence of conjugated hapten.

Suppression Of Nicotine-Induced Pathophysiology By An Adenovirus Hexon-Based
Antinicotine Vaccine. Rosenberg JB, De BP, Hicks MJ, Janda KD, Kaminsky SM, Worgall
S, Crystal RG. Hum Gene Ther. 2013 Jun; 24(6): 595-603.

Despite antismoking campaigns, cigarette smoking remains a pervasive addiction with
significant societal impact, accounting for one of every five deaths. Smoking cessation

147




therapies to help smokers quit are ineffective with a high recidivism rate. With the knowledge
that nicotine is the principal addictive compound of cigarettes, the authors have developed an
antismoking vaccine based on the highly immunogenic properties of the hexon protein purified
from the serotype 5 adenovirus (Ad) capsid. They hypothesized that an effective antinicotine
vaccine could be based on coupling the nicotine hapten AM1 to purified Ad hexon protein. To
assess this, AM1 was conjugated to hexon purified from serotype 5 Ad to produce the
HexonAML1 vaccine. C57BI/6 mice were sensitized by 10 daily nicotine administrations
(0.5mg/kg, subcutaneous) to render the mice addicted to nicotine. Control groups were
sensitized to phosphate-buffered saline (PBS). The mice were then immunized with
HexonAML1 (4 ng, intramuscular) at 0, 3, and 6 weeks. By 6 weeks, the HexonAM1-vaccinated
mice had serum antinicotine antibody titers of 1.1x10(6)%7.6x10(4). To demonstrate that these
high antinicotine titers were sufficient to suppress the effects of nicotine, HexonAM1-
vaccinated mice were evaluated for nicotine-induced hypoactive behavior with nicotine
challenges (0.5 mg/kg wt) over 5 weeks. In all challenges, the HexonAM1-vaccinated mice
behaved similar to PBS-challenged naive mice. These data demonstrate that a vaccine
comprised of a nicotine analog coupled to Ad hexon can evoke a high level of antinicotine
antibodies sufficient to inhibit nicotine-induced behavior. The HexonAM1 vaccine represents
a platform paradigm for vaccines against small molecules.

Effects of 14-Day Treatment with the Schedule 111 Anorectic Phendimetrazine on Choice
between Cocaine and Food in Rhesus Monkeys. Banks ML, Blough BE, Negus SS. Drug
Alcohol Depend. 2013 May 30. pii: S0376-8716(13)00180-4.

The clinical utility of monoamine releasers such as phenmetrazine or d-amphetamine as
candidate agonist medications for cocaine dependence is hindered by their high abuse liability.
Phendimetrazine is a clinically available schedule 111 anorectic that functions as a prodrug for
phenmetrazine and thus may have lower abuse liability. This study determined the effects of
continuous 14-day treatment with phendimetrazine on cocaine vs. food choice in rhesus
monkeys (N=4). Responding was maintained under a concurrent schedule of food delivery (1-
g pellets, fixed-ratio 100 schedule) and cocaine injections (0-0.1mg/kg/injection, fixed-ratio 10
schedule). Cocaine choice dose-effect curves were determined daily before and during 14-day
periods of continuous intravenous treatment with saline or (+)-phendimetrazine (0.32-
1.0mg/kg/h). Effects of 14-day treatment with (+)-phenmetrazine (0.1-0.32mg/kg/h; N=5) and
d-amphetamine (0.032-0.1mg/kg/h; N=6) were also examined for comparison. During saline
treatment, food was primarily chosen during availability of low cocaine doses (0, 0.0032, and
0.01mg/kg/injection), and cocaine was primarily chosen during availability of higher cocaine
doses (0.032 and 0.1mg/kg/injection). Phendimetrazine initially decreased overall responding
without significantly altering cocaine choice. Over the course of 14 days, tolerance developed
to rate decreasing effects, and phendimetrazine dose-dependently decreased cocaine choice
(significant at 0.032mg/kg/injection cocaine). Phenmetrazine and d-amphetamine produced
qualitatively similar effects. These results demonstrate that phendimetrazine can produce
significant, though modest, reductions in cocaine choice in rhesus monkeys. Phendimetrazine
may be especially suitable as a candidate medication for human studies because of its schedule
I11 clinical availability.
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Molecular and Behavioral Pharmacology of Two Novel Orally-Active 5SHT2 Modulators:
Potential Utility as Antipsychotic Medications. Morgan D, Kondabolu K, Kuipers A,
Sakhuja R, Robertson KL, Rowland NE, Booth RG. Neuropharmacology. 2013 May 9; 72C:
274-281.

Desired serotonin 5SHT2 receptor pharmacology for treatment of psychoses is 5SHT2A
antagonism and/or 5SHT2C agonism. No selective 5SHT2A antagonist has been approved for
psychosis and the only approved 5SHT2C agonist (for obesity) also activates SHT2A and
5HT2B receptors, which can lead to clinical complications. Studies herein tested the
hypothesis that a dual-function 5HT2A antagonist/ 5SHT2C agonist that does not activate
5HT2B receptors would be suitable for development as an antipsychotic drug, without liability
for weight gain. The novel compounds (+)- and (-)-trans-4-(4'-chlorophenyl)-N,N-dimethyl-2-
aminotetralin (p-CI-PAT) were synthesized, characterized in vitro for affinity and functional
activity at human 5HT2 receptors, and administered by intraperitoneal (i.p.) and oral (gavage)
routes to mice in behavioral paradigms that assessed antipsychotic efficacy and effects on
feeding behavior. (+)- and (-)-p-CI-PAT activated 5SHT2C receptors, with (+)-p-CI-PAT being
12-times more potent, consistent with its higher affinity across 5SHT2 receptors. Neither p-Cl-
PAT enantiomer activated 5SHT2A or 5HT2B receptors at concentrations up to 300-times
greater than their respective affinity (K;), and (+)-p-CI-PAT was shown to be a 5SHT2A
competitive antagonist. When administered i.p. or orally, (+)- and (-)-p-CI-PAT attenuated the
head-twitch response (HTR) in mice elicited by the 5SHT2 agonist (-)-2,5-dimethoxy-4-
iodoamphetamine (DOI) and reduced intake of a highly palatable food in non-food-deprived
mice, with (+)-p-CI-PAT being more potent across behavioral assays. The novel in vitro
pharmacology of (+)-p-CI-PAT (5HT2A antagonism/5HT2C agonism without activation of
5HT2B) translated in vivo to an orally-active drug candidate with preclinical efficacy to treat
psychoses without liability for weight gain.

SN79, A Sigma Receptor Ligand, Blocks Methamphetamine-Induced Microglial
Activation and Cytokine Upregulation. Robson MJ, Turner RC, Naser ZJ, McCurdy CR,
Huber JD, Matsumoto RR. Exp Neurol. 2013 Apr 28; 247C: 134-142.

Methamphetamine (METH) abuse is associated with several negative side effects including
neurotoxicity in specific brain regions such as the striatum. The precise molecular mechanisms
by which METH usage results in neurotoxicity remain to be fully elucidated, with recent
evidence implicating the importance of microglial activation and neuroinflammation in
damaged brain regions. METH interacts with sigma receptors which are found in glial cells in
addition to neurons. Moreover, sigma receptor antagonists have been shown to block METH-
induced neurotoxicity in rodents although the cellular mechanisms underlying their
neuroprotection remain unknown. The purpose of the current study was to determine if the
prototypic sigma receptor antagonist, SN79, mitigates METH-induced microglial activation
and associated increases in cytokine expression in a rodent model of METH-induced
neurotoxicity. METH increased striatal mMRNA and protein levels of cluster of differentiation
68 (CD68), indicative of microglial activation. METH also increased ionized calcium binding
adapter molecule 1 (IBA-1) protein expression, further confirming the activation of microglia.
Along with microglial activation, METH increased striatal mMRNA expression levels of IL-6
family pro-inflammatory cytokines, leukemia inhibitory factor (lif), oncostatin m (osm), and
interleukin-6 (il-6). Pretreatment with SN79 reduced METH-induced increases in CD68 and
IBA-1 expression, demonstrating its ability to prevent microglial activation. SN79 also
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attenuated METH-induced mRNA increases in IL-6 pro-inflammatory cytokine family
members. The ability of a sigma receptor antagonist to block METH-induced microglial
activation and cytokine production provides a novel mechanism through which the neurotoxic
effects of METH may be mitigated.

Probing Active Cocaine Vaccination Performance Through Catalytic and Noncatalytic
Hapten Design. Cai X, Whitfield T, Hixon MS, Grant Y, Koob GF, Janda KD. J Med Chem.
2013 May 9; 56(9): 3701-37009.

Presently, there are no FDA-approved medications to treat cocaine addiction. Active
vaccination has emerged as one approach to intervene through the rapid sequestering of the
circulating drug, thus terminating both psychoactive effects and drug toxicity. Herein, the
authors report their efforts examining two complementary, but mechanistically distinct active
vaccines, i.e., noncatalytic and catalytic, for cocaine treatment. A cocaine-like hapten GNE
and a cocaine transition-state analogue GNT were used to generate the active vaccines,
respectively. GNE-KLH (keyhole limpet hemocyannin) was found to elicit persistent high-
titer, cocaine-specific antibodies and blunt cocaine-induced locomotor behaviors. Catalytic
antibodies induced by GNT-KLH were also shown to produce potent titers and suppress
locomotor response in mice; however, upon repeated cocaine challenges, the vaccine's
protecting effects waned. In depth kinetic analysis suggested that loss of catalytic activity was
due to antibody modification by cocaine. The work provides new insights for the development
of active vaccines for the treatment of cocaine abuse.

Evaluation of N-Phenyl Homopiperazine Analogs as Potential Dopamine D3 Receptor
Selective Ligands. Li A, Mishra'Y, Malik M, Wang Q, Li S, Taylor M, Reichert DE, Luedtke
RR, Mach RH. Bioorg Med Chem. 2013 Jun 1; 21(11): 2988-2998.

A series of N-(2-methoxyphenyl)homopiperazine analogs was prepared and their affinities for
dopamine D2, D3, and D4 receptors were measured using competitive radioligand binding
assays. Several ligands exhibited high binding affinity and selectivity for the D3 dopamine
receptor compared to the D2 receptor subtype. Compounds 11a, 11b, 11c, 11f, 11j and 11k had
K(i) values ranging from 0.7 to 3.9 nM for the D3 receptor with 30- to 170-fold selectivity for
the D3 versus D2 receptor. Calculated logP values (logP=2.6-3.6) are within the desired range
for passive transport across the blood-brain barrier. When the binding and the intrinsic efficacy
of these phenylhomopiperazines were compared to those of previously published
phenylpiperazine analogues, it was found that (a) affinity at D2 and D3 dopamine receptors
generally decreased, (b) the D3 receptor binding selectivity (D2:D3 K(i) value ratio) decreased
and, (c) the intrinsic efficacy, measured using a forskolin-dependent adenylyl cyclase
inhibition assay, generally increased.

Acquisition of Responding with a Remifentanil-Associated Conditioned Reinforcer in the
Rat. Bertz JW, Woods JH. Psychopharmacology (Berl). 2013 Apr 23.

Drug-associated environmental stimuli may serve as conditioned reinforcers to enhance drug
self-administration behaviors in humans and laboratory animals. However, it can be difficult to
distinguish experimentally the conditioned reinforcing effects of a stimulus from other
behavioral processes that can change rates of responding. To characterize the conditioned
reinforcing effects of a stimulus paired with the p-opioid agonist, remifentanil, using a new-
response acquisition procedure in the rat. First, in Pavlovian conditioning (PAV) sessions, rats
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received response-independent 1V injections of remifentanil and presentations of a light-noise
compound stimulus. In paired PAV groups, injections and stimulus presentations always co-
occurred. In random PAV control groups, injections and stimulus presentations occurred with
no consistent relationship. Second, in instrumental acquisition (ACQ) sessions, all animals
could respond in an active nose-poke that produced the stimulus alone or in an inactive nose-
poke that had no scheduled consequences. During ACQ, rats made significantly more active
nose-pokes than inactive nose-pokes after paired PAV, but not after random PAV. Between
groups, rats also made more active nose-pokes after paired PAV than after random PAV. After
paired PAV, increased active responding was obtained under different schedules of
reinforcement, persisted across multiple ACQ sessions, and depended on the number of PAV
sessions conducted. The remifentanil-paired stimulus served as a conditioned reinforcer for
nose-poking: responding depended on both the contingency between the stimulus and
remifentanil and the contingency between the nose-poke and the stimulus. Generally, new-
response acquisition procedures may provide valid, flexible models for studying opioid-based
conditioned reinforcement.

Probing the Metabotropic Glutamate Receptor 5 (Mglus) Positive Allosteric Modulator
(PAM) Binding Pocket: Discovery of Point Mutations that Engender a "*Molecular
Switch™ in PAM Pharmacology. Gregory KJ, Nguyen ED, Reiff SD, Squire EF, Stauffer
SR, Lindsley CW, Meiler J, Conn PJ. Mol Pharmacol. 2013 May; 83(5): 991-1006.

Positive allosteric modulation of metabotropic glutamate receptor subtype 5 (mGlus) is a
promising novel approach for the treatment of schizophrenia and cognitive disorders.
Allosteric binding sites are topographically distinct from the endogenous ligand (orthosteric)
binding site, allowing for co-occupation of a single receptor with the endogenous ligand and
an allosteric modulator. Negative allosteric modulators (NAMS) inhibit and positive allosteric
modulators (PAMs) enhance the affinity and/or efficacy of the orthosteric agonist. The
molecular determinants that govern mGlus modulator affinity versus cooperativity are not well
understood. Focusing on the modulators based on the acetylene scaffold, the authors sought to
determine the molecular interactions that contribute to PAM versus NAM pharmacology.
Generation of a comparative model of the transmembrane-spanning region of mGlus served as
a tool to predict and interpret the impact of mutations in this region. Application of an
operational model of allosterism allowed for determination of PAM and NAM affinity
estimates at receptor constructs that possessed no detectable radioligand binding as well as
delineation of effects on affinity versus cooperativity. Novel mutations within the
transmembrane domain (TM) regions were identified that had differential effects on acetylene
PAMs versus 2-methyl-6-(phenylethynyl)-pyridine, a prototypical NAM. Three conserved
amino acids (Y658, T780, and S808) and two nonconserved residues (P654 and A809) were
identified as key determinants of PAM activity. Interestingly, the authors identified two point
mutations in TMs 6 and 7 that, when mutated, engender a mode switch in the pharmacology of
certain PAMs.

Redefining the Structure-Activity Relationships of 2,6-Methano-3-Benzazocines. Part 9:
Synthesis, Characterization and Molecular Modeling of Pyridinyl Isosteres of N-BPE-8-
CAC (1), a High Affinity Ligand for Opioid Receptors. VanAlstine MA, Wentland MP,
Alvarez J, Cao Q, Cohen DJ, Knapp BI, Bidlack JM. Bioorg Med Chem Lett. 2013 Apr 1;
23(7): 2128-2133.
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Derivatives of the lead compound N-BPE-8-CAC (1) where each CH of the biphenyl group
was individually replaced by N were prepared in hopes of identifying high affinity ligands
with improved aqueous solubility. Compared to 1, binding affinities of the five possible
pyridinyl derivatives for the p opioid receptor were between threefold lower to fivefold higher
with the Ki of the most potent compound being 0.064 nM. Docking of 8-CAC (2) into the
unliganded binding site of the mouse p opioid receptor (pdb: 4DKL) revealed that 8-CAC and
B-FNA (from 4DKL) make nearly identical interactions with the receptor. However, for 1 and
the new pyridinyl derivatives 4-8, binding is not tolerated in the 8-CAC binding mode due to
the steric constraints of the large N-substituents. Either an alternative binding mode or
rearrangement of the protein to accommodate these modifications may account for their high
binding affinity.

A Novel Metabotropic Glutamate Receptor 5 Positive Allosteric Modulator Acts at a
Unique Site and Confers Stimulus Bias to mGlu5 Signaling. Noetzel MJ, Gregory KJ,
Vinson PN, Manka JT, Stauffer SR, Lindsley CW, Niswender CM, Xiang Z, Conn PJ. Mol
Pharmacol. 2013 Apr; 83(4): 835-847.

Metabotropic glutamate receptor 5 (mGIub5) is a target for the treatment of central nervous
system (CNS) disorders, such as schizophrenia and Alzheimer's disease. Furthermore, mGlu5
has been shown to play an important role in hippocampal synaptic plasticity, specifically in
long-term depression (LTD) and long-term potentiation (LTP), which is thought to be involved
in cognition. Multiple mGlu5-positive allosteric modulators (PAMs) have been developed
from a variety of different scaffolds. Previous work has extensively characterized a common
allosteric site on mGlub, termed the MPEP (2-Methyl-6-(phenylethynyl)pyridine) binding site.
However, one mGlu5 PAM, CPPHA (N-(4-chloro-2-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)methyl]phenyl)-2-hydroxybenzamide), interacts with a separate allosteric site on mGlub.
Using cell-based assays and brain slice preparations, the authors characterized the interaction
of a potent and efficacious mGlu5 PAM from the CPPHA series termed NCFP (N-(4-chloro-2-
((4-fluoro-1,3-dioxoisoindolin-2-yl)methyl)phenyl)picolinamide). NCFP binds to the CPPHA
site on mGlu5 and potentiates mGlu5-mediated responses in both recombinant and native
systems. However, NCFP provides greater mGlu5 subtype selectivity than does CPPHA,
making it more suitable for studies of effects on mGIlu5 in CNS preparations. Of interest,
NCFP does not potentiate responses involved in hippocampal synaptic plasticity (LTD/LTP),
setting it apart from other previously characterized MPEP site PAMSs. This suggests that
although mGIlu5 PAMs may have similar responses in some systems, they can induce
differential effects on mGlu5-mediated physiologic responses in the CNS. Such stimulus bias
by mGIlu5 PAMs may complicate drug discovery efforts but would also allow for specifically
tailored therapies, if pharmacological biases can be attributed to different therapeutic
outcomes.

Positron Emission Tomography Imaging of Dopamine D2 Receptors Using a Highly
Selective Radiolabeled D2 Receptor Partial Agonist. Xu J, Vangveravong S, Li S, Fan J,
Jones LA, CuiJ, Wang R, Tu Z, Chu W, Perlmutter JS, Mach RH. Neuroimage. 2013 May 1,
71: 168-174.

A series of microPET imaging studies were conducted in anesthetized rhesus monkeys using
the dopamine D2-selective partial agonist, [(11)C]SV-I111-130. There was a high uptake in
regions of brain known to express a high density of D2 receptors under baseline conditions.
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Rapid displacement in the caudate and putamen, but not in the cerebellum, was observed after
injection of the dopamine D2/3 receptor nonselective ligand S(-)-eticlopride at a low dosage
(0.025mg/kg/i.v.); no obvious displacement in the caudate, putamen and cerebellum was
observed after the treatment with a dopamine D3 receptor selective ligand WC-34
(0.2mg/kg/i.v.). Pretreatment with lorazepam (1mg/kg, i.v. 30min) to reduce endogenous
dopamine prior to tracer injection resulted in unchanged binding potential (BP) values, a
measure of D2 receptor binding in vivo, in the caudate and putamen. d-Amphetamine
challenge studies indicate that there is a significant displacement of [(11)C]SV-111-130 by d-
Amphetamine-induced increases in synaptic dopamine levels.

Catalytic Mechanism of Cytochrome P450 for N-Methylhydroxylation of Nicotine:
Reaction Pathways and Regioselectivity of the Enzymatic Nicotine Oxidation. Li D,
Huang X, Lin J, Zhan CG. Dalton Trans. 2013 Mar 21; 42(11): 3812-3820.

The fundamental reaction mechanism of cytochrome P450 2A6 (CYP2AG6)-catalyzed N-
methylhydroxylation of (S)-(-)-nicotine and the free energy profile have been studied by
performing pseudobond first-principles quantum mechanical/molecular mechanical (QM/MM)
reaction-coordinate calculations. In the CYP2A6-(S)-(-)-nicotine binding structures that allow
for 5'-hydroxylation, the N-methyl group is also sufficiently close to the oxygen of Cpd I for
the N-methylhydroxylation reaction to occur. It has been demonstrated that the CYP2AG6-
catalyzed N-methylhydroxylation reaction is a concerted process involving a hydrogen-
transfer transition state on both the quartet and the doublet states. The N-methylhydroxylation
reaction proceeds mainly in the doublet state, since the free energy barriers on the doublet state
are lower than the corresponding ones on the quartet state. The calculated free energy barriers
indicate that (S)-(-)-nicotine oxidation catalyzed by CYP2A6 proceeds with a high
regioselective abstraction of the hydrogen at the 5'-position, rather than the hydrogen at the N-
methyl group. The predicted regioselectivity of 93% is in agreement with the most recent
expe